CASA 
| tu {oo 
FRE aos 


a 


SOLID WASTE MANAGEMENT 
COST ACCOUNTING 
SYSTEM 
PILOT IMPLEMENTATION 


3 1761 11891696 4 


VIM 


OCTOBER 1979 


bp.) 


Waste 
Management 
an Advisory Board 


Ontario 


Digitized by the Internet Archive 
in 2024 with funding from 
University of Toronto 


https://archive.org/details/31/61118916964 


PILOT IMPLEMENTATION OF THE SOLID 
WASTE MANAGEMENT COST ACCOUNTING SYSTEM 


Prepared for the 
Waste Management Advisory Board 
by 
Currie, Coopers & Lybrand Ltd. 


October 1979 


of 


APR 


a 
Nh 


~ 1980 


Sy) ¥Q 
= 


WA 
F TORN 


IV. 


VI. 


WASTE MANAGEMENT ADVISORY BOARD 


TABLE OF CONTENTS 


Page No. 


INTRODUCTION 


ASSESSMENT OF SYSTEM PRACTICALITY, BENEFIT AND COST WERE KEY 
OBJECTIVES 


PARTICIPATION WAS GOOD AND COMPREHENSIVE DATA WAS DERIVED FOR 
ASSESSMENT 


A. MUNICIPALITIES PARTICIPATED WILLINGLY WITH VARYING DEGREES 
OF COMPLETENESS .OF DATA FORMS 

B. A BRIEF “ANALYSIS OF THE -PROVINCLAL “PILOT. “REPORT INDICATES 
THE EFFECTIVENESS OF COMPARATIVE MANAGEMENT COST INFORMATION 

C. SOLID WASTE DENSITY FACTORS ARE NOW AVAILABLE FOR INTERIM 
USE 

D. A WEIGHT ESTIMATING PROCEDURE AND A TRUCK COUNTING PROGRAM 
WAS INITIATED 

E. AN INTERIM COMPUTERIZED PROVINCIAL REPORTING SYSTEM IS NOW 
AVAILABLE AND CAN BE MODIFIED FOLLOWING WIDER IMPLEMENTATION 

F WASTE MANAGEMENT BRANCH STAFF CAN IMPLEMENT THE COSTING 
SYSTEM ON A WIDER SCALE 


WIDE SCALE IMPLEMENTATION OF THE COSTING SYSTEM WILL BE PRACTICAL 
AND BENEFICIAL 


A. MUNICIPALITIES CAN MEASURE THEIR COMPARATIVE PERFORMANCE 
B. DATA AVAILABLE TO THE PROVINCE AND THE POLICY MAKERS WILL 
BE ENHANCED SUBSTANTIALLY 


IMPLEMENTATION IN 148 MUNICIPALITIES IS PRACTICAL FOR 1979 DATA 


CONCLUSION 


ays, 


igre” : 
ih ‘= 


rite 


wa ees Prete: ti 


ao 


say oe 
yaa 

PT 
aa 


Me 


crea ° a) 3 Av 


ern 
oe aye 
as oa 

Ppa 


av 
a iM 


oe © 


i. INTRODUCTION 
Currie, Coopers and Lybrand Ltd. is pleased to submit this report to the 
Ontario Waste Management Advisory Board and the Ministry of the Environment 
on the pilot implementation of a Solid Waste Management cost accounting 
system for the Province of Ontario. Municipal solid waste collection and 
disposal costs in the province totalled SlO9 miilion in 19//.. This 
assignment was undertaken to test the practicality of introducing a 
standardized provincial reporting system to improve control over these 
costs and provide added information for the evaluation of policy options in 


the management of solid waste. 


The pilot implementation study was undertaken by Mr. B. Wolfman, partner, 
and Mr. A. F. Johnstone, senior consultant, who worked closely with the 
Ministry's Waste Management Branch personnel and staff from the 
participating municipalities. The assignment commenced in January 1979, 
pursuant to the terms of reference attached as Appendix I to this report, 
and originally set owt as part of our February 28;°1978 report. to, the ‘Board 


on the design of the solid waste costing system. 


This report sets out the key steps taken to test the prototype costing 
system on a pilot implementation basis, describes our suggestions for the 
ongoing refinement of the system, and recommends future wider scale 
implementation within the Province of Ontario. In brief the report covers 


the following points: 


& Organization of the assignment working with Waste Management Branch 


staptpand munieipal stat i. 


@ Development of solid waste density factors for use by weighing and 


non-weighing municipalities, 


8 Introduction of truck counting procedures in non-weighing 


municipalities, 


e Details of the work carried out with nine municipalities to obtain 


solid waste cost and operating information, 
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® Evaluation of municipal co-operation, 


e The preparation of provincial monitoring reports both manually and by 


the adaptation of a computer reporting system, 


@ A review of the usefulness of the data provided by the provincial 


reports, and 


e An assessment of the benefits to both the municipalities and 
provincial policy making bodies of adopting the system on a wider 


Sealer 


To date the pilot implementation program has provided the following key 
indications of solid waste generation and cost for the nine sample 


municipalities. 


& Residential solid waste generated annually averaged 714 pounds per 
capita in the four sample municipalities that operated collection 


services and had weighing facilities. 


8 Total solid waste generated annually in two of the above 
municipalities that also operated disposal services was 1,584 pounds 


per capita. 


© Collection cost per ton for six sample municipalities ranged from 
$15.67 to $39.04 and averaged $30.18 pereton. JThesditrerences, in cost 
per ton are attributable to size of municipality, the nature of 
operations, the service levels provided, and varying levels of 


municipal efficiency. 


@ Disposal cost per ton for six sample municipalities ranged from $3.60 
to $12.27 and averaged $8.43. Differences in cost per ton are due to 
travel distances, the size and sophistication of disposal operations 
and the varying levels of municipal efficiency. 
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After study of the detailed collection cost statistics for five sample 
municipalities and general cost statistics for 102 other Ontario 
municipalities with a population of over 10,000 people, it is evident that 
substantial cost savings may be achievable over a period of time. The 
savings would be made if the municipalities with above average costs could 
gradually reduce these costs to the average level, by implementing some of 
the efficiencies achieved in the lower cost communities. The total potential 


savings for collection costs are estimated at $3.6 million per annum. 


Similar estimates of potential savings have been made for landfill costs 
using data from four sample municipalities, which has been applied to 
general cost statistics for an additional 69 municipalities with disposal 
operations and populations in excess of 10,000. In this case po tental 
savings of $2.9 million per annum may be achievable over a period of years. 
Achievement of the above savings would require changes in operating 
performance and service level for the higher cost communities so that they 


would fall in line with average experience. 


One further area where estimates have been made is in regard to municipal 
revenues. If sufficient charges were made to all private users to fully 
cover the disposal cost per ton actually incurred, an increase of $3.2 


million in revenue would be achieved. 


Although changes in municipal operating practices and revenue policies 

would take several years to introduce, the potential gains to municipalities 
in the Province could be substantial and could approach a 10% reduction in 
net solid waste management costs. This cost reduction is more likely to 
occur if the cost accounting system reviewed in this report is implemented 
and fully utilized by the municipalities, with leadership and encouragement 
from the Waste Management Branch. Such systems of cost measurement and 
control are needed given environmental concerns which are placing upward 
pressure on waste management costs during a time of constraint in public 
expenditures. Furthermore, an intimate understanding of the cost 


components is required in order to properly assess new techniques for waste 
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The report which follows describes the work carried out in this assignment 
and concludes with our recommendations for the scheduled implementation of 
the system on a full scale basis with larger municipalities (over 10,000 
population) throughout Ontario during 1980. We also suggest that the 
Ministry consider the introduction of a shorter version of the municipal 
data form for smaller municipalities (under 10,000 population) in 1982 if 
experience confirms that further benefits will accrue from the analysis of 
data for ithe entire. province. )eSincesthis, wouldgrequire pthe inclusion -otsan 
additional 688 municipalities in the annual report, a careful review is 


warranted. 


Os ASSESSMENT ‘OF “SYSTEM (PRACTICALITY: SBENENITSAND GOS TAWERE FREY SOBJEGTIVES 
The key objective of the pilot implementation project was to determine 
whether the introduction of the costing system on a province-wide or 
selective basis would be beneficial to municipalities, and to provincial 
policy-making bodies. By its very nature, a major aspect of such a pilot 
implementation assignment involves an assessment of the benefits of the 
svstem and the practicality of wider scale implementation. Key questions 


reviewed and assessments made during the project included the following: 


® Can and will the sample municipalities provide the financial and 


operating data required to produce the comparative provincial reports? 


® By reviewing the participation level of these sample municipalities, 
what is a realistic estimate of future participation by an expanded 


number of municipalities? 


e Does the provincial report provide comparative data that will be of 
use to municipalities to help them improve operating efficiency; will 
this comparative data also be of use to the provincial bodies in 


determining solid waste management policy? 


© Can solid waste density factors be developed that can be used for 


predicting solid waste tonnage in non-weighing municipalities through 
‘rie,Coopers 
Fed elec haies of truck counts? 


Ba 


a Can such annual predictions be based on periodic truck count sample 
data, by taking into account variations in seasonal solid waste 


generation through the use of monthly and weekly factors? 


These questions and other relevant issues were reviewed during this 
assignment. The report results which follow indicate that expanded 
implementation of the costing system is practical using refined data forms, 
if one person within the Ministry's Waste Management Branch is dedicated to 
co-ordinate this program. The following sections of this report outline 
the work steps that were undertaken during this assignment, our findings 
concerning the usefulness of the data generated, and our recommendations 
for a province wide implementation in 1980 for municipalities with 


populations in excess of 10,000 people. 


rie: PARTICIPATION WAS GOOD AND COMPREHENSIVE DATA WAS DERIVED FOR ASSESSMENT 
The following subsections describe briefly the work undertaken, which was 
basically in keeping with the consulting program set out in Appendix I, and 
also describe the key results of the pilot implementation. Comments are 
included on areas where the prototype system has been enhanced, and 
conclusions are reached concerning the requirements for more extensive 


implementation of the costing system. 


A. MUNICIPALITIES PARTICIPATED WILLINGLY WITH VARYING DEGREES OF 
COMPLETENESS OF DATA FORMS 


In this subsection we examine the success in soliciting financial and 
operating data from the nine sample municipalities (3 upper tier and 6 
local), review problem areas related to completing the data forms, and 


assess the timing over which wider scale implementation can be 


achieved. 


1s The Majority of Municipalities Completed the Returns 
Eight, of the nine municipalities responding, completed the data 
forms in a reasonable time frame (between one and three months). 
Currie, Coopers In the case of the major Metropolitan area the majority of the 
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data was prepared by the consultants using the basic information 
supplied by the municipality. A tenth, smaller municipality, was 
originally approached as part of this sample, but since it did 
not respond within the six month study period its figures were 


not included. 


The nine municipalities that co-operated in the pilot 


implementation may be categorized as follows: 


= a metropolitan municipality with over 1 million population, 

= a metropolitan borough with a population of approximately 
400,000 people, 

= a southwestern city with 250,000 population, 

= a northern city and the corresponding northern region with 
100,000 population, 

= a southeastern city with a population of approximately 
125,000 people, 

= a regional municipality of 400,000 population adjacent to the 
metropolitan area, 

= a suburban city of approximately 275,000 population within 
the above mentioned region, and 

= a small rural township with a permanent population under 


10,000 people. 


In terms of f:ll-time effort involved to complete the input forms 
up to one man-week of effort is required in most municipalities 
depending on their size, and up to two weeks work will be 
required for the major Metropolitan area. The differences in 
time required depends on whether the data already available at 
municipalities relate well to the required cost-accounting form; 
that is, whether such data are normally accummulated or 


summarized adequately for internal management and cost-control 
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purposes. In general such data are available for municipal 
operations, whereas if contractors are used the data are often 


not readily available at the required level of detail. 


From our review of the information and based on discussions with 
municipal staff it became evident that the layout of the original 
form could be restructured to facilitate completion. It was also 
evident that the inclusion of examples in the cost-accounting 
manual will help the many different municipalities" staffs when 
faced with the task of completing the forms. As a result of the 
above, the municipal data forms for collection costs were 
restructured and simplified. The refined collection forms are 
illustrated in Appendix III. The accent has been placed on 
gathering the key information first, and the secondary 


information is given less emphasis. 


Ministry staff will be refining the disposal data input forms to 
reduce the number of pages, and will attach instructions for 
completion, including examples. The format for the refined 
disposal forms is expected to be similar to the refined 
collection forms, and should enable key data to be contained on 


two facing pages. 


oe Quality of Municipal Data Input was Reasonable 
Comments in this subsection relate only to those municipalities 
that completed the input forms themselves. The quality and 
completeness of municipal data varied based on the nature and 
complexity of operations. In overall terms, a review of the data 
indicated that a reasonable amount of effort was made by 
municipalities to provide accurate information. There were four 
specific areas, however, where extra attention was required to 


edit the data from certain municipalities. 
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Allocated Overheads were Adjusted to the Levels Suggested in 


the Cost Manual 


There were major disparaties in the amounts of overhead cost 
allocated to both collection and disposal operations which 
are analyzed in detail in Appendix III. Allocations ranged 
from zero in three municipalities to a high of 76% of direct 
labour cost in one landfill operation. This type of 
disparity was recognized in the 1978 study and a “normalized” 
technique established to eliminate such misleading cost 
variations. To resolve the current disparities, which again 
appear to be due to anomalies in accounting treatment rather 
than operating performance, a “normalized” overhead 
computation was made as per the cost manual. This was 
compared with the actual municipal allocations reported to 
us. For the six municipalities that made allocations, the 
total municipally allocated overhead cost was within $20,000 
or 1.64 of the computed allocation. Thus substitution of 
the computed allocation in the Provincial reports will not 
affect the total overhead dollars drastically but will 
ensure that per ton variances between municipalities relate 
principally to the more accurate direct costs rather than 


being unduly affected by arbitrary overhead cost allocations. 


Capital Costs for Collection Fleets were Reasonable 


In the case of the capital cost element there were several 
distinct areas requiring a thorough review to ensure 
reasonableness of the figures. For collection equipment, 
depreciation and interest cost allowances were made by all 
three municipalities that operate collection fleets. The 
calculations were reviewed based on the size, type and age 
of fleet; the capital cost allowances were consistent given 
the variations in fleet age and initial purchase cost 
differences. The usual depreciation period of seven years 


was considered reasonable. 
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Capital Costs for Some Landfill Sites had to be Estimated 


When reviewing the capital costs allocated to landfill 
operations less complete information was available. Of the 
five municipalities having landfill operations, (excluding 
the Metropolitan area) two were able to calculate landfill 
capital cost estimates. The other three municipalities had 
no capital cost estimates due to landfill sites being taken 
over at no cost or at a non-identifiable cost during 


“regionalization”. 


To overcome the lack of landfill site capital cost data 
estimates were made based on the projected cost in 1978 
dollars of a new landfill site in a major suburban region 
Near loronto.. Ihe *capical cost per unit ‘of capacity in this 
“benchmark” landfill site was estimated at $3.16 per ton or 
$1.51 per cubic yard of capacity. These costs were then 
used in setting capital cost values based on capacity in the 
three municipalities lacking such asset records. The 
capital cost per ton for the “benchmark” site compared 
reasonably well with that of a major South Eastern City 
($3.60) where a new site was also purchased and developed in 
1978. Further details of these calculations are included in 
Appendix III to support any additional estimates required in 


future years. 


Municipalities Should Require Additional Operating Data from 


Contraacwons 


Incomplete data were available for municipalities that 
contract-out their collection operations. In these cases 
there were very limited data available for routes, route and 
haul miles, and number of pick-up points. Municipalities 


should request these kind of data in their contract terms. 


Only by reviewing these statistics and comparing them with 
those of other municipalities, using the proposed provincial 
reporting system, can these municipalities have confidence 


that .their contract costs! ane, reasonable. 


Bis The) Major Metropolitan Area Wil Uibe ingasPosition to Complete the 
Data Forms in Future Years 
The municipal staff in the major Metropolitan area were unable to 
complete the input forms in a reasonable time due to staffing 
changes and other work priorities. Since the inclusion of this 
municipality's figures in the provincial report was considered 
important, the consultants gathered basic information from the 
municipality and prepared the data forms. The two areas requiring 
extra attention were the segregation of haul costs from station 
costs (transfer stations and incinerators), and the estimation of 
capital costs for vehicles and several disposal facilities. 
Examples of the consultants worksheets are included in Appendix 
III. Now that the basic calculations and estimates have been 
made, the completion of future years returns will be much easier, 


and can be carried out by municipal staff. 


Municipal co-operation in completing the data forms met our 
expectations and was in keeping with the requirements of the system. 
We anticipate that, if say 100 additional larger municipalities 

were asked to participate in 1980, 60% should respond with reasonably 
accurate information. This assumes of course that the staff of the 
Waste Management Branch carry out the necessary presentations of the 
system to the municipalities. As knowledge of the benefits of the 
system becomes more wide spread, most larger municipalities with 


populations in excess of 10,000 should eventually participate. 
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When all of the larger municipalities are using the system, 93% of 
total provincial solid waste costs will be covered by the provincial 
reports. In the case of the 690 smaller municipalities in Ontario with 
populations of less than 10,000, a shorter form of annual input is 
available for any wider-scale system implemention that may evolve 
after 1981. This further implementation is suggested only if Waste 
Management Branch staff require more complete provincial data than is 
presently available within the Department of Treasury and Economics 
Municipal Financial Reporting System. Examples of the “short form" 


of annual input are included in Appendix III. 


B. A BRIEF ANALYSIS OF THE PROVINCIAL “PILOT” REPORT INDICATES THE 
EFFECTIVENESS OF COMPARATIVE MANAGEMENT COST INFORMATION 


The following comparative review using the “pilot” provincial 

report suffers from the small sample size but is, nevertheless, 
useful. It should be recognized that the nine municipalities were 
selected to test the ease with which the data forms could be completed 
by a wide range of respondants. Following the results of the pilot 
system test summarized in this report, the objective is to request 
provincial data forms from an additional 102 “collecting” 
municipalities and an additional 69 “disposing” municipalities. With 
a large proportion of these additional municipalities participating in 
the proposed reporting system more meaningful cost and performance 
comparisons can be made and this should lead to cost reduction 


activity taking place on an ongoing basis. 


From our analysis below it is evident that even with data from a 
limited number of municipalities certain cost and performance 
anomalies are evident. This analysis was carried out in a similar 
manner to our initial report in 1978; that is, by reviewing major cost 
anomalies and then examining those operating and performance 


characteristics which seemed to explain the cost differentials. 
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A summary comparison of the 1976 and 1978 prototype provincial report 
data was made and there was reasonable correlation of the statistics 
in many areas, after allowing for inflation. However, detailed 
comparisons were made difficult because computed overhead allocations 
and revised capital cost calculations were used in the 1978 return 
pursuant to our recommended reporting policies. The figures in the 
1978 provincial report reflect more realistic cost levels for these 
items. Details of the comparative analysis of the 1978 provincial 


reports is shown below. 


l. Costs of Municipal Collection Operations Were Compared 
Of the nine sample municipalities, three were operating municipal 
collection services. One was a city in South-Western Ontario 
(population in excess of 200,900). Another was a Northern 
Ontario City of 100,000 population, and the third was a 
metropolitan suburb of 400,000 population. Key observations from 


our comparisons were as follows: 


e All three municipalities were weighing the waste, therefore 


the tonnage figures are reasonably accurate. 


® Total municipal collection costs for the Northern 
Municipaiity ($37.78) and the large metropolitan suburb 
($36.78) were 17% to 20% higher than for the large 
South-Western City ($31.54). 


@ The major reason for the higher costs was in both cases 


higher labour cost (+ 354 to 45%). 


& Collection route productivity in the Northern city was 
correspondingly 24% lower than in the South-Western city. 


This data was not available for the metropolitan suburb. 
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® The reason for higher labour costs was probably due to two 
collections being performed weekly in the two higher cost 
municipalities rather than the one weekly collection in the 


other municipality. 


® It could not be proved that the differences in municipal 
crew size caused the cost difference, since the large 
metropolitan suburb averaged a lower crew size than the 


South-Western City, but had a higher cost per ton. 


Based on the above summary analysis of municipal collection 


costs, the following actions may be appropriate: 


€ The large Northern city and the metropolitan municipality 
should re-evaluate the current twice-weekly collection 
service levels in relation to citizen's priorities and 
fiscal requirements. The Northern city is already 
contemplating a service level change to once~per-week 


collection. 


® Although higher crew sizes were not proved to be more costly 
the Northern city and South-Western city should consider 
reducing crew sizes based on individual feasibility studies 


at each municipality. 


When a larger stratified sample of municipal data is available 
where there are less differences in operation between specific 
municipalities, it should be easier to draw firm conclusions on 
the performance improvements and cost reductions required. In 
other words, if all but one key operating characteristic are 
similar, the reader may be able to relate a cost differential to 
one specific operating variation. Action can then be taken to 


improve operating performance and subsequently reduce costs. 
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If the two higher cost municipalities mentioned above were able 
to achieve the same efficiency and cost level as the other 
municipality and this level of savings was extrapolated over all 
municipalities with populations over 10,000, this would equate to 


a $3.6 million annual cost reduction on a Province wide basis. 


Haul Costs Require Segregating to Improve Analysis 


Although the municipal input from required segregation of the 
haul element of collection labour hours, several of the sample 
municipalities were unable to complete this data. As an interim 
measure, an assessment of the percentage of haul cost of total 
collection cost, related to haul distance was made, as shown in 
Appendix III. This analysis resulted in a haul cost percentage 
factor being estimated which can be applied to cost data from any 
collecting municipality. Elimination of the variable haul cost 
element then permits the more appropriate comparison of the route 
collection cost per ton. We recommend that the haul cost 
percentage factor be used by the Waste Management branch staff to 
help their analysis, until more accurate data is available from 
municipalities. It will probably be necessary for branch staff 
to highlight the need for haul cost data on the municipal input 
forms and instructions, to help ensure municipalities comply with 
the request. Subsequently, more meaningful comparisons of 
collection route costs: per ton, excluding the haul element, can 
be made to help municipalities highlight collection methods and 


costs which are excessive. 


Contract Collection Comparison is More Difficult Due to Less Data 


Being Available 


Five municipalities were operating contract collection operations 


as follows < 


* A portion of the large Metropolitan suburb and the Northern 


city mentioned in the subsection above, 
® A South-Eastern city in excess of 100,000 population, 
8 A large suburb of 250,000 population, and 
® A small rural township of less than 10,000 population. 


The first two municipalities mentioned, contracted out 
approximately 10% of their total collection, while the other 
three municipalities contracted out pick-ups for all households 
requiring collection. In the small rural township not all 


households were given collection services. 
Key observations from our analysis were as follows: 
e Only the large suburban city weighs the waste. 


© Reported contract cost per ton collected seemed inaccurate 
and ranged from a low of $11.64 per ton in the large 
metropolitan suburb to $53.66 per ton in the Northern 


Ontario city. 


@ The reported estimate of pounds collected per household by 
contractors varied excessively (3,889 pounds in the large 
metropolitan suburb down to 1,586 pounds in the Northern 


Citys) + 


8 The differences in estimated waste generation for 
contractors pick-up was considered abnormal compared with 


the pounds collected municipally. Thus, the tonnage 
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estimates for contract collection were “normalized” based on 
the weighed pounds per household recorded for the municipal 
collections in each location (1997 pounds and 1961 pounds 


per household respectively). 


After normalizing the weights, the cost per ton in the large 
metropolitan suburb is estimated at $21.59, which appears 
more reasonable. The cost per ton in the Northern 


municipality at $41.34 still appears high. 


The collection frequency, point of pick-up and crew size for 


the above municipalities were similar. 


The haul distance to the disposal site, however, was more 
than twice as far for the Northern city (7 miles) than for 


the metropolitan suburb (3 miles to the transfer station) 


The cost of transferring the large metropolitan suburb's 
waste to landfill adds another $9.59 per ton to the disposal 


cost making the total approximately $31.18 per ton. 


We concluded that the estimated contractor tonnages were probably 


highly inaccurate in certain municipalities, and that the cost in 


the Northern city was being affected by the longer haul distance 


to landfill. Action that is warranted based on our review is as 


follows: 
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weight estimation for contractors should be improved to 


permit better performance measurement and comparison, and 


the northern municipality should specifically review its 
contractor's performance and terms, to determine whether 


these are reasonable in the light of the high unit cost. 


Another comparison made between contract collection operations 
was for the South-Eastern city with 125,000 population and the 


suburban city with 275,000 population indicated the following: 


® TheeSouth-Eastern “city contract collectionucost was, $29.70 
per ton, while the other municipality had a collection cost 


Of e222 94 eper icon. 


® The collection frequency was slightly higher in the suburban 


city however, (1.5 times per week). Crew size was similar. 


8 The South-Eastern city pays a premium for optional rear yard 


pickup as opposed to curbside pick-up in the suburb. 


Thus, the South-Eastern city is paying a premium for the optional 
rear yard collection that appears to be more than offsetting the 
lesser frequency of collection. Accordingly, in assessing its 


costs, service levels and citizen's priorities: 


B the South-Eastern city could consider eliminating the 
rear-yard collection option except in special circumstances 


(e.g., for pensioners), and 


@ the suburb may wish to consider reducing collection 


frequency to once per week. 


The contract collection cost in the small rural municipality was, 
after review, the lowest in the sample ($15.66 per ton), and 


without the benefit of other comparisons, considered reasonable. 


Since collection costs represent in excess of 604 of the Solid 


Waste costs within the province it is very important that this 
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section of the provincial monitoring report receive a high 
proportion of the analysis time and effort spent by the Branch 


staff once the system is implemented on a wider scale. 


During our review of the capital costs of collection fleets the 
adequacy of the municipal charges was verified. If rapid and 
continual inflation occurs in the cost of replacing vehicles 
however, these capital charges should be increased on an annual 
basis to ensure that the total collection costs reflect realistic 


capital replacement costs. 


4. Landfill Costs Vary and Will be Better Evaluated With a Larger 
Sample 
There were four sample municipalities operating landfill sites. 
Once landfill site capital costs were estimated and included, 


several comparisons were made, as follows: 


e Total cost per ton Landfilled jranced from S209) finwithe 
metropolitan Toronto area to $8.51 per ton in the large 
South-Western city. It should be noted that the 
metropolitan cost was only for landfill operations and 


excluded transfer station and incineration costs. 


® Of the $8.51 landfill cost. of the’ South-Western, city S2.24 


was the estimated capital cost of a new site opened in 1975. 


In the sections below, some of the reasons for cost variations 


for landfill operations are examined. 
ae Capital Costs Ranged From $0.38 to $3.60 Per Ton Of Capacity 


Capital costs of landfill were $0.38 in a small rural 
municipality and ranged up to $3.60 per ton ina 


South-Eastern City that had developed a new landfill site in 
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1978. In the three sites where estimated landfill site 
costs were used (based on the 'benchmark' landfill cost per 
ton developed using a new regional site), the unit costs 
were between $2.02 and $2.24. The cost per ton in the 
Metropolitan area was $0.99 based on the consultants’ 


specific estimate ‘of this* capital “cost. 


Capital costs per ton will continue to vary between 
municipalities depending on location and size of site. Thus 
capital costs will need to be extracted from total landfill 
costs to make more meaningful comparisons of other landfill 
costs. As landfill site acquisition and development costs 
escalate due to shortages of suitable sites and increasingly 
stringent environmental requirements, this cost element will 
become more significant and will require continued 


monitoring by Waste Management Branch staff. 


Operating Costs Also Vary Between Sites 


If we exclude capital cost and examine operating costs for 
municipally operated sites we find the following variations 
in cost#per) ton: 


S$ per ton 


Large South-Western City On / 
Small Rural Township 6.88 
Metropolitan Area Lay 
Large Regional Municipality 3-68 


The apparent reasons for these operating cost variances are 


discussed below. 
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Labour Costs Varied Widely 


Labour costs in the above showed wide differences as 


follows: 


® The small rural townships' labour cost per ton was 
$4.39 due to there being a “one-man fixed cost” 


operation and low tonnage. 


e Labour costs in the South-Western City ($2.53) 
were affected by further development of a new 
landfill site with municipal employees' 
participation. Litter patrol activity was also 
regarded as being heavy at the city's new site 
compared with the city's old site, since the new 


site was located in an adjoining township. 


8 Labour costs in the other two municipalties were 


similar at approximately $1.00 per ton landfilled. 


Equipment Costs Also Varied Significantly 


Equipment costs were also higher at the same two sites 


mentioned above. 


@ The similar “fixed cost/small tonnage” appears to 
be a reason at the small rural township ($1.55 per 


ton). 


e Additional equipment rentals for the capital work 
being done at the South-Western city's new site is 


one reason for higher cost (not quantified). 


e Equipment costs at the other two municipalities 


were similar. ($0.48 and $0.59 per ton). 
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Direct Overhead Costs Varied Extensively 


Although overhead allocations for general management 

and administration were included in the provincial report 
using the policies laid out in the cost manual manual, 
wide variations in cost per ton for total overhead were 
still evident. If we exclude the administrative overhead 
allocation portion, the remaining direct overhead costs 
per’ ton for@training, supplies, ete., ranged: from $1.98 
per ton landfilled in the Region with 400,000 population, 


to $0.17 per ton landfilled in the metropolitan area. 


After a detailed review with the Regional Municipality 
it\was‘*foundMthat SOnban0f the :S1.98 idirect overhead 
related to the purchase and haul of cover materials for 
the completion of one landfill site. Cover materials 
were not purchased at the Metropolitan sites since 
private disposers were bringing in an adequate supply 
of fill to complement cover materials available on the 
landfill sites. The remaining variance between costs 
at the two sites ($0.17 to $1.33) was due mainly to the 
differing scale of operations (5:1 ratio) between the 
two sites. After this adjustment of cover materials, 
the direct overhead cost for the region ($1.33) was 
also much more comparable with the South-Western 
municipality ($1.47 per ton) where cover material costs 


were very minor. 


In future, the Branch should request that cover 
materials be identified separately by municipalities in 
the cost data reported. This refinement of data 
requirements can be added by Branch staff when the 
disposal data input forms are restructured to limit the 


number of pages. 


Currie,Coopers 
& Lybrand [td. 


iv. 


Revenues From Private Users Ranged from Nothing to 
$8.32 Per Ton 

There were no revenues collected from private users in 
two municipalities and revenues then ranged up to $8.32 
in the metropolitan Toronto area. Municipal staffs are 


concerned with the following points: 


e A perception that charge rates need to be related 
to competitive private landfill site rates (e.g, 
South-Eastern Municipality), or that there is a 
possibility of individuals dumping waste in the 
countryside if high rates are charged. (Northern 


city and the rural township). 


e In the metropolitan area pricing arrangements are 
made more complicated by the alternatives 
available to users (e.g., transfer stations, 


incinerators and landfill sites). 


These are reasonable concerns, however, suitable charge 


rates should be initiated where practical. 


Appropriate User-Charges Should Be instituted 


If the charge rates at all landfill sites operated by 
municipalities of more than 10,000 population (but 
excluding the metropolitan area), were increased to 
cover the actual cost per ton landfilled it is 
estimated that an additional $3.2 million in revenue 
could be generated. All municipalities should review 
their landfill charge rates for private users to ensure 


that the rates equal the landfill cost per ton 
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including an estimate for landfill site capital costs. 
In this way heavier private users will not be placing a 


burden on tax-payers in general. 


Increases in rates to realistic levels may need to be 
scheduled over several years so that the impact on 
industrial users is not dramatic. Sudden large 
disposal rate increases could discourage development 
for certain types of industry and upset the existing 
balance of growth between communities. These rate 
increases should also consider replacement costs due to 
escalating landfill site acquisition and development 
costs. To ensure equity in the charge rates to 
industrial disposers, municipalities should also 


install weigh scales. 


Landfill site costs presently represent approximately 30% of the 
solid waste costs in the province. As landfill site development 
costs increase due to the escalation of land costs and more 
stringent environmental regulations, the proportion of landfill 
to total solid waste costs will probably increase. Thus this 
cost element, as well as collection costs, will require a 
continuing high degree of analysis and review effort by Waste 
Management Branch staff. One outcome of these analyses should be 
the developm=nt of data to help improve compaction at landfill 


sites to extend their useful life. 


Reporting of Costs Within a Municipality Between Sites/Facilities 


Will be a Useful Computer System Modification 


Although the current computerized reporting system will not allow 
multiple lines of data for one municipality, this feature should 


be added by the Waste Management Branch at a later date. To 


Ene rage 


review the usefulness of this addition to the provincial 


reporting structure a brief review of transfer station, 


incineration, and landfill costs in the Metropolitan Toronto is 


area discussed below. Comments are also made on Resource 


Recovery operations. 


a. 
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Transfer Station Costs Within the Metropolitan Area Averaged 


$5.47 per Ton But Varied Widely Between Stations 


A brief analysis of comparative transfer “station” costs 
indicated wide ranges of costs per ton from $11.40 down to 
$2.80 per ton. Even after excluding capital cost estimates 
which were calculated based on the age of the facility, the 
range of cost per ton was from $8.49 to S2-31;) stild a major 
spread. As well as cost per ton variations occurring 
through differing capital costs, we concluded that another 
main reason for variances was due to volume, since most 
costs appear to be relatively fixed. An in-depth study by 
the municipality concerned is warranted to explain the cost 


and volume differences between stations. 


Incineration Costs Per Ton at $17.55 were 40% Higher Than 


Transfer Station plus Landfill Costs 


A brief review of the comparative costs of incineration in 
the metropolitan area showed that costs ranged between 
$14.72 to $15.44 per ton, and averaged $15.03 per ton. Once 
the ash haul and disposal cost was added the incineration 
cost per ton was $17.55. Assuming that transfer station, 
haul, and landfill is the alternate disposal method, the 
average cost under this option would be $12.49 per ton. The 


40% disparity in total disposal cost warrants continued 
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consideration of alternatives. If any of the transfer 
Stations are operating below capacity they may represent a 
useful alternate disposal method at this time until the 
rising fuel costs of the haul and increases in landfill site 
capital costs drive this alternative to a higher cost level. 
This of course, assumes that sufficient landfill sites can 


continue to be developed. 


Landfill Costs Per Ton Varied Widely in the Metropolitan 


Sites Depending: on Volume 


Landfill costs for the two major metropolitan landfill sites 
were $2.17 and $2.93 per ton landfilled. The cost for a 
smaller site (less than 10% of the tonnage of the other 
sites) was $8.36, indicating the incidence of certain 
semi-fixed costs on the smaller landfill sites (e.g., 
foreman and scale house labour costs). The smaller site has 
now been closed for an undefined period, and we understand 
that measurement of labour performance at the other sites is 
continuing using a man-hours per ton landfilled ratio. Even 
though landfill costs are influenced by “fixed” cost 
elements, the municipality should continue its cost 
monitoring activity and attempt to bring its higher cost 
site ($2.93 per ton) down to the more economic cost level 


displayei at the other site ($2.17). 


Resource Recovery Feasibility Must Continue to be Monitored 


In our previous report we noted that economically feasible 
resource recovery is still in the development stages. It is 
evident that product-market considerations as well as 
escalating landfill site acquisition costs will continue to 


be major factors in determining feasible recovery methods. 
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Due to the current and future upward price pressure on oil 
and other energy sources the Waste Management Branch and the 
Advisory Board will continue to monitor the development of 
successful recovery and related energy-from-waste 
applications both in Canada and internationally. At this 
point the recommended provincial monitoring report contains 
data on one municpality concerned with ferrous metal 
recovery. As further recovery techniques are tested and 
adopted, the data base contained in the monitoring report 
will expand accordingly and become more useful for 


comparative purposes. 


Although the foregoing site-by-site comparisons of cost and 
performance within the sample municipalities were limited, 
individual municipalities will be very interested in seeing this 
data on a larger scale in future monitoring reports. Once the 
reporting system has "settled" into a standard format, the Waste 
Management Branch should carry out the custom programming 


required to give multi-line municipal detail. 


Our previous report described many issues that the proposed 
provincial report may help to quantify so that they may be 


resolved. These issues include the following: 


@ The adequacy of industrial dumping fees, 

® The costs and benefits of recycling, 

ca When incinerators and transfer stations should be used, 

® The cost impact of a once versus twice per week collection 


service, and 
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® Which types and sizes of collection vehicles are most 


cost-effective. 


Based on the work carried out in the pilot implementation project 
it is evident that the data provided in the provincial monitoring 
reports will help policy-makers develop recommendations 
concerning the foregoing and other contentious solid waste 
issues. Further details of the anticipated benefits of 
wider-scale implementation are described in Section IV of this 


report. 
Cr SOLID WASTE DENSITY FACTORS ARE NOW AVAILABLE FOR INTERIM USE 


One of the major activities undertaken during the assignment was the 
development of solid waste density factors for selected categories of 
vehicle. These province-wide density factors were developed following 
a sample weighing program that was carried out during one-week periods 
at six landfill sites equipped with scales. In addition, seasonal 
tests were made at two landfill sites and adjustment percentages 
derived for seasonal density changes. Methods for annualizing the 
weekly weight totals were also developed based on monthly weight 


proportions from several metropolitan landfill sites. 


The objectives for developing the factors and seasonal adjustments 
were twofold. First, they can be used by non-weighing municipalities 
to estimate total annual solid waste tonnage based only on a few 
sample truck counts of one week's duration. Second, the density 
factors can be used by weighing municipalities to check their own 
vehicle and crew performances against these standard density factors. 
The key steps in this part of the assignment, plus the results, and 
examples of the use of the density factors in computing annual weights 


are included in the following subsections and in Section D following. 
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Truck Weights Sampled at Six Scale Locations Varied Considerably 


The basic truck weight data used to derive the province-wide 
density factors was collected from six scale locations; four were 
in Metropolitan Toronto, one was in the Region of Peel, and one 
was in the City of London. Six locations were chosen rather than 
the one originally planned, so that a larger range of sizes and 
types of vehicles could be observed. The first sample taken was 
for a one week period in February 1979. Subsequently, a one week 
sample for two of the same sites (Beare Road and Brock West) were 
taken in May 1979, to aid with the verification of seasonal waste 
generation fluctuations. A further sample is to be taken in 
London and can be used by Waste Management Branch staff to 


further refine the density factors. 


To collect the sample truck weight data, forms and procedures 


were developed (see Appendix II). The use of the forms was 


explained to the scalemen at each site, and they then collected 


the sample data for each incoming vehicle. Separate 
classifications were identified for type of vehicle operator, 
type of vehicle, size of vehicle, and type of handling (loose or 
compacted). Data was also gathered related to the time of the 
load, and the origin of the waste (e.g., residential versus 


non-residential). 


Once the sample data was summarized, a limited amount of 
statistical analysis was undertaken to determine the confidence 
level with which the standards could be used to predict annual 
tonnages in non-weighing municipalities. Those tests, as 
described later in this report, indicate a wide range of 
densities depending on the operating practices of site-users. 
Thus, these sampled densities should be used only on an interim 
basis until “custom sample weighing programs” can be carried out 


in each non-weighing municipality. 
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Further details of the density analysis and summary results are 


included below. 


2% Average Density Factors Were Developed For Interim Use 
The key results of the truck weighing program are displayed on 
tables 1 and 2 following. These charts represent the summarized 
findings of the program, of which greater detail is shown in 
Appendix II. The results are structured to show the basic 
differences in density due to either compaction, operator 


category, vehicle type and vehicle size. 


a. Compacted Waste Tends on Average to be Twice as Dense as 


Loose Waste 


On table 1 following the basic density difference between 
compacted and loose waste is shown. The key results of 


interest are as follows: 


© Compacted waste density averaged 183 kilograms per 
cubic yard which is twice as dense as loose waste (95 


KG/cubic yard), 


© The weight of contracted loose waste from 
municipalities and private loose waste is similar (90 


KG vs. 96 KG), 


e In the private sector Lugger Box waste is twice as 


dense (162 KG) as Roll-Off Box waste (87 KG), and 


@ The highest densities in loose waste are in the smaller 
lugger boxes which are normally designed for heavier 
materials such as demolition waste and heavy industrial 


waste. 
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Apart from minor anomalies in the density of the 14 cubic 
yard and 20 cubic yard Lugger Boxes, the density trends 
appear reasonable - i.e., in loose vehicles the larger boxes 
tend to have lower density loads per cubic yard than in the 


smaller boxes. 


lek Contractors Compacted Densities are Generally Higher than 


Municipal or Private Densities 


In table 2 following the compacted waste is displayed 
showing the density differences by operator, vehicle type 
and vehicle size. The highlights of this analysis are 


summarized below: 

® The contractors (working for municipalities) average 
compacted density (209 KG) is slightly higher than 
municipal operators (206 KG) and 30% higher than 
private operators (147 KG), 


® The highest densities achieved were as follows: 


Operator Vetitele Jype Cubic. Yards Density KC/cu. yd. 


Contractor Rear-Loading 25 291. 
Municipal Rear-Loading 2 Lis 
Municipal Side-Loading 20 274 
Contractor Rear-Loading 20 263 
Private Front-Loading 25 246 
Municipal Front-Loading 35/306 243 

® Although Municipal Front Loading packers (see Appendix 


II for details) achieved a higher density than 
contractors, municipal vehicles normally only take two 


loads per day versus the three or four loads per day 
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for contractors vehicles. Thus total weight collected 
would tend to be considerably higher for contractors 


than for municipal crews. 


e Private operators may have lower average densities than 
contractors collecting for municipalities since there 
are probably no vehicle age restrictions for private 
operators. Thus, older vehicles may tend to be used 
for private customers where daily reliability may be 


less important than competitive cost considerations. 


The results of the above findings appeared reasonable for 
compacted waste, with minor discrepancies in results 


probably being due to smaller sample sizes. 


The data collected on the relative performance of individual 
vehicle types and sizes should become very useful as these 
are updated and reported by Waste Management Branch Staff on 
an ongoing basis. Reports of comparative vehicle 
performances can be used locally by municipalities preparing 
capital investment proposals for new collection vehicles. 
Similarly, over a period of years, data on landfill site 
compaction vehicle performance can be tabulated and relayed 
to interested municipalities. This will enable them to 
review performance of their existing compaction equipment 


and may justify the purchase of more efficient equipment. 


Cie Lower Densities in Municipal Afternoon Loads Should be 


Reviewed 


During the calculation of province-wide density factors, we 


reviewed differences between “a.m.” and "p.m. 


densities for 
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municipal collection vehicles. Truck weight data for eight 
municipalities was gathered during the truck weight program 
carried out in February, and the “p.m.” densities were lower 
in seven of the eight municipalities. On average, “p.m.” 
densities were 20% less than those achieved in the "a.m. 


Voadic 


Although collection route planning may specifically allow 
for a lower number of pick-ups in the afternoon, to give a 
contingency allowance if morning routes are delayed, the 
range of densities (p.m. was from 59% to 108% of the a.m. 
density) warrants investigation by the municipalities 
concerned. Further details of the analysis are included in 


Appendix II “for reference. 


In summary, if a municipality lacks weigh-scales, truck counts 
may be used together with the province-wide density factors 
developed in this study and displayed on Table 3 on the page 
following. However, care must be used in applying these factors 
since they must be adjusted for changes in seasonal density which 
depends on the timing of the truck count sample as 

discussed in Section 4 below. Furthermore, individual “custom” 
density factors (also discussed below) are preferable because of 
the wide variations in densities between different sites and the 
attendent inaccuracies arising from the use of one province-wide 
set of factors developed in this study. The province-wide 


factors should be viewed as useful on a interim basis only. 


a Individual Municipal Density Factors Are Preferred and Should be 
Developed Through "Custom" Sampling 
Basic statistical standard deviation calculations were used to 
determine the reliability of the province-wide density factors 


for predicting tonnages in non-weighing municipalities. Table 3 
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PROVINCE WIDE, 


INTERIM DENSITY FACTORS 


DENSITY PROGRAM - INDIVIDUAL VEHICLE DENSITIES 


TABLE 3 


(95% Confidence Level for Prediction Within the Upper and Lower Limits) 


RLP-M (20) 
RLP-M (25) 
FLP-M (30) 
FLP-M (36) 
RLP-C (20) 
RLP-C (25) 
FLP-C (36) 
RO-C (30) 
RO-C (40) 
RLP-P (20) 
FLP-P (30) 
FLP-P (34) 
FLP-P (35/36) 
FLP-P (40) 
SP-P (20) 
SP-P (40) 
bp Cl) 
LB-P (14) 
LB-P (20) 
RO-P (10) 
RO-P (14) 
RO-P (20) 
ROP. (25) 
RO-P (30) 
RO-P (35) 
RO-P (40) 
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following lists all of the key vehicle sizes by operator and 
category and shows the range within which there is 95% confidence 
level for predictive purposes. Key results of the statistical 


analysis are as follows: 


8 Only three of the vehicle types have a reasonably small 


spread from the mean: 


te 


= Rear-Loading Packers, Municipal + 16.9% 
= Front-Loading Packers, Municipal 20s 
= Front-Loading Packers, Private + 14.47% 
a The predictability of the other vehicla@ densities shows very 


wide ranges of weight. 


As a result of this analysis it is evident that although the 
province-wide density factors can be used on an interim basis by 
non-weighing municipalities, “custom” weight verification is 
preferred. Accordingly, our recommendations for the non-weighing 


municipalities are as follows: 
6 A sample truck count should be made. 


® After analyzing the predominant truck types entering the 
landfill sites, a sample of these predominant vehicles 
should be weighed to determine the density range that they 
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® These “custom” densities for the predominant vehicles should 
then be substituted in the list of province-wide density 


factors used to predict annual tonnages. 
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Although we recognize that the province-wide density factors 
derived in the consulting study show wide ranges for predictive 
purposes it is suggested that these factors be used in the 
initial province-wide implementation, until actual sample weight 
data is available on a “custom-basis” for each of the 
municipalities concerned. Tests carried out to validate the 
effectiveness of custom weighing programs for predominant 
vehicles showed that accuracy of tonnage estimates would be 
improved. Continuous weighing of all vehicles entering the 
landfill site is most desirable to ensure accurate tonnage data 


ands inthe long-run tits lsatne recommended approach. 


Seasonal Truck Density Adjustment Percentages are Suggested for 


Use With Monthly Truck Counts 


The province-wide density factors described in Section 2 above 
were developed in February, 1979 and reflect average actual waste 
density in that month for each vehicle type in the sample. Thus, 
if a non-weighing municipality takes a one week truck count in 
February the province-wide density factors can be applied to 
arrive at a total estimated weight for that week. This one week 
sample weight can then be "annualized" using the weekly weight 
proportions of annual solid weight generated (see Section 5 
following for detail). In many cases, however, municipalities 
will take weekly truck counts in other months (e.g., May, when 
the waste volumes are traditionally higher). When truck counts 
are taken in other months it is important to recognize that the 
different amount of waste is generated not only by different 
numbers of truck loads, but is also due to varying densities 


within the vehicles because of the season. 
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a. Seasonal Density Changes Account for More Than One-Third of 


the Seasonal Waste Variations 


To define the two contributory factors (ise., truck volume 
and density) that cause seasonal waste variations, 
additional weekly truck weight samples for May were taken 
from two of the six original landfill sites used to prepare 
the province-wide density factors. The resulting density 
factors obtained from the second sample were then compared 
the differences 


with the February results. In summary, 


obtained from the analysis were as follows: 


Increase/Decrease May Data vs. February 1979 


Brock West 
Kandfiil site 
Increase/Decrease in 


Beare Road 
Landfill site 
Increase/Decrease in 


Density KG Density KG 

per cubic per cubic 
Operator and Type Total FAOt ) vyare on per Total # of yd. or per 
of Waste Categories Weight loads load Weight loads _ load 
Municipal Compacted +304 +3 54 = +337, 
Municipal Misc. Loads —43% =5 34 +3402 +7307 
Contractors Compacted +6074 +1072 = - 
Private Compacted zo t2 Le +197 +17 
Private Loose +504 +427 -97, +327 
Private Misc. Loads +1037, +306 = = 
Total Increase +66% +40% +26% +782 +487 +302 


From the foregoing table it 


is evident that the total weight 


increases (66% and 78%) are comprised of both increases in 


number of truck loads and increases in the density per load. 
Since the sample from Beare Road was much larger in terms of 
total weight these percentage increases were used for 


further analysis to develop the density adjustment factors. 
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Before seeking to apply the density portion of the total 
weight increase in our sample (26%) it is necessary to 
correlate the total sample weight increase (66%) with the 
total weight increase for the metropolitan area (21.22). 

The Metropolitan seasonal weight variations are shown on 
Table 4 following, and they are more reliable since they are 


based on four years of data. 


The Seasonal Weight Samples Were Reduced Proportionately 


Based on the Metropolitan Average Weight Variations 


The weight increase in May over February for the 


Metropolitan sample is as follows. 


February May Increase 


One Week's Waste 
as a Percentage 1707 DRO O% 2 anes 


of Annual Total 


The reader will note that the 21.2% seasonal total weight 
increase, compares with a 66% increase at Beare Road for the 
eG sample we initially undertook to test density 
variations. We concluded that the higher weight increase in 
the Beare Road sample was due to a long weekend preceeding 
the sample, and therefore the density adjustment factors 


were proportionately reduced as follows: 


TABLE 4 
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Adjustment of 
Weight & Density 


Based on 
Metropolitan 
Beare Road Proportions 
(1 week sample) (4 yrs. statistics) 


e Total Weight Increase 
May over February base +66% He 2 edie 


e Density Change 4% Derived 
From Feb/May Sample of 
Loads and Total Weight 


Municipal Compacted ces Ads 20 
Private Compacted 21% at Moneys 
Private Loose +427 ies 


For example, the Beare Road density adjustment increase for 
May of +35% is reduced to become a factor of 11.2% for 
province-wide use when a May truck count of municipal 
compacted waste is taken. This is accomplished by applying 
the weight ratio of the two samples (21.2/66) to the density 


variation derived in the Beare Road sample (354). 


Since there were no data available at Brock West to confirm 
the Contractor Compacted density increase at Beare Road it 
is suggested that the municipal compacted density adjustment 


factor be used until further sample data are collected. 


Since the data showing density per miscellaneous load at the 
two sample sites varied (i.e., increased in two categories 
and decreased in another) and these loads represent less 
than 20% of total weight, these data should be disregarded 
at this time; thus the province-wide “per-load” weight 
estimates developed in February should be used until further 


weight samples are taken by Waste Management Branch staff. 


— 35 = 


The above description sets out the computation of density 
adjustment factors for broad vehicle/waste categories for a 
May sample. Similar density adjustment factors for the 
other months were also derived, and details of the 
calculations are described in the sub-section below and are 


shown on table 4. 


C. Seasonal Density Adjustment Factors for Each Month were 


Calculated Based on the May Sample 


Table 4 illustrates the use of the seasonal density 
adjustment factors for May (developed from Beare Road sample 
data), to calculate adjustment percentages for the remaining 


months in the year. 


The first line of data shows the weekly weight proportions 
of annual waste for four years for Metropolitan Toronto 
and the second line of data represents the proportions of 


each weeks waste to the February base level. 


The calculation of the May density adjustment factors (e.g., 
11.2% for municipal compacted waste) was described 
previously in sub-section b. Using the monthly weight 
variations in line 2 of table 4 and the May density 
adjustment factors we calculated the other ten months of 
adjustment factors in the following fashion: 


% Increase 
June over 


February May June May 
Weekly Weight proportion 1.702 2.06% pai Me le 
Weekly Weight increase ") +21.2% 428.8% “435.87 
over February 
Calculated Density Y) +11.2% 415.2% +35.82 


Adjustment Factors 
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The same process of using the May density adjustment factors 
as a base, was used to calculate the other months density 


adjustment factors which are shown on table 4. 


A detailed example showing the application of seasonal density 
adjustment factors is shown in Appendix IV which describes annual 
weight estimation and truck counting procedures. The example 
shows province-wide density factors applied to one week's truck 
count data, and then revised using the seasonal density 
adjustment factors to reflect the month the sample was taken in. 
The resulting sample of one week's weight is annualized using the 
seasonal weekly weight proportions as set out in Tine 1 of table 
4. The development and use of the annualization factors is 


described more fully in section 5 below. 


Seasonal Solid Waste Proportions are Used to Estimate Annual 


Tonnage 


In the preceeding sections we described the methods used to 
derive province-wide density factors and seasonal density 
adjustment factors. We also described the application of these 
factors to a weekly sample truck count to provide a total weight 
estimate for that week in that month. To derive an annual weight 
estimate the next step required is to extrapolate the weekly 
weight estimate into an annual tonnage using the weekly weight 
proportions developed for the Metropolitan area, as described 


briefly above. 


The weekly weight proportions needed for annualizing one week 
weight samples to take account of variations in seasonal waste 
generation were developed by analyzing the Metropolitan area's 


seasonal waste variations for four years. 
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The seasonal statistics for the Metropolitan area for four years 
(1975 to 1978) were averaged. To test their general 
applicability, the monthly proportions were compared with 1978 
statistics for a major suburban region and the waste generation 


trends were very similar. 


Accordingly the monthly and weekly proportions developed using 
the Metropolitan area's data have been adopted on an interim 
basis for province-wide application. The weekly proportions of 
waste were simply calculated from the monthly proportions, (e.g., 
a week in February is 1.71% of the annual total waste, whereas 
February itself represents 6.8% of the annual total solid waste). 
Use of the weekly waste proportions to extrapolate from a weekly 


sample weight into an annual tonnage estimate is as follows: 


Weekly Weight 1,000 KG x 100% = 
JER 
98,823 KG Total Annual Weight Estimate. 


As discussed earlier, a more detailed example of annualized 


weight estimation is included in Appendix IV. 


In the preceeding sections the methods used to devise province-wide 
density factors, seasonal density adjustment factors, and weekly 
weight proportions were reviewed. The methods for applying these 
factors to derive annual total weight estimates were also reviewed. 
These methods and factors should be used by non-weighing 
municipalities to calculate annual solid waste tonnage. The 
information required to commence the weight computation are truck 
counts; the methodology for this is described in Section D below. The 
complete process for calculating annual tonnages is also summarized 
below. In addition, tests of the reasonableness of the results are 


illustrated. 
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D. A WEIGHT ESTIMATING PROCEDURE AND A TRUCK COUNTING PROGRAM WAS 
INITIATED 


In this section of the report the following topics are summarized: 


e The process used to estimate annual tonnages is summarized for 


the reader, 


6 The development and use of truck counting procedures are 
described, 
© The results of tests carried out to assess the reasonableness of 


the various predictive factors, percentages, and proportions 


developed in this report are described, and 


° The relative reliability of existing municipal tonnage estimates 
was compared with those which could be derived using the 
recommended weight estimating process to determine the 
acceptability of municipal estimates during the first year of 


implementation. 


The pilot implementation showed that truck counting procedures can be 
used easily by non-weighing municipalities and that reasonably 
accurate projections of annual tonnage can be developed using the 
suggested estimating process. In addition, in the first year existing 
municipal tonnage estimates can be accepted. In the following section 


the process used to estimate annual tonnages is reviewed. 


ies The Tonnage Estimating Process is Practical for Use by 
Municipalities 
The process used to estimate annual waste tonnage from 
province-wide density factors and seasonal factors are described 
below. Basic steps of the process are as follows: 
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Take sample truck counts, for four one-week periods during 
different seasons (e.g., February, May, August, and 


October). 


Carry out sample weighing of predominant vehicles, if 
weighing facilities are available. This will help determine 
custom density factors that can be substituted for the 


province-wide density factors. 


Apply the appropriate density factors per vehicle type, to 
the weekly sample counts and calculate total’ tonnage 


estimates for the four one-week sample periods. 


Summarize each of the weekly weight estimates into broad 
Catepories (e.¢.4) Municipal Compacted, Private Compacted, 


Private sLoesencetCa)n 


Apply the seasonal density adjustment factors to each of the 
four weekly weight estimates for each broad vehicle 
category, e.g., February densities are not adjusted since 
this was the base period for calculating the province-wide 
density factors. May sample weights are adjusted based on 
table 4 (which follows page 36) to allow for higher 


densities in that month. 


When the weekly sample weights have been adjusted for 
seasonal density, each weekly weight is then extrapolated to 
give an annual tonnage, by using annualization factors, 
e.g-, a weekly weight sample in May represents 2.06% of 
annual tonnage, whereas a weekly sample in February 


represents 1.70% of annual tonnage. 
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The four estimated annual tonnages are then averaged to give 
one “best-estimate” of total tonnage for the municipality 


for the year. 


A detailed example of the above estimating process is included in 
Appendix IV for use by municipalities. The starting point of the 
estimating process is the collection of basic truck count data. 
Section 2 below describes the truck counts that were initiated 


during the pilot implementation. 


Truck Counting Procedures Are Easily Used in a Small Rural 


Municipality 


Of the nine sample municipalities in this study, three were 
non-weighing and therefore required estimation of total weights 
for cost-reporting purposes. One of the three, a small rural 
township, did not estimate the landfill tonnage while the other 
two urban municipalities used truck counting procedures primarily 
for billing purposes, and then estimated the tonnage landfilled 


using their own rough density estimates. 


To test the practicality of applying the proposed truck counting 
procedures, we carried out a truck counting program working with 
the small township. Details of the tests carried out using truck 
count data from the two other non-weighing municipalities is 


included later in Section 4. 


Sample truck counts were taken in the small rural municipality 
for two one-week periods using the recommended sample form and 
recording procedure. The truck counts were taken in February and 
May 1979 to determine the ease with which such counts could be 
made. The process was instituted efficiently using the 


estimating process described above. The annual tonnage was 
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calculated for the municipality for use in their municipal input 
form. The method of calculation was explained to munieipal staff 
and the process was readily understood (detailed calculations are 


shown in Appendix IV). 


Based on the ease with which truck counting procedures were 
applied at the small rural municipality, it will be practical for 
larger municipalities to adopt the procedures for four one-week 
periods in the year. Having reviewed the applicability of truck 
counting procedures, tests were made to verify the suitability of 
the province-wide density factors, seasonal density adjustment 


percentages and annualization factors. 


Density and Annualization Factors were Tested Successfully; Tests 
a ee ee ee ey 


on Seasonal Density Adjustment Factors were Inconclusive 
i athlete atest Ae aan edna ea ett iS ARTS aU ON EB 


To verify the suitability of the density and seasonal factors 


derived in the study, tests were made as follows: 


e Using truck count and actual weight data for February 1979, 
the province-wide density factors and annualization factors 


were tested with data from two landfill sites, and 


e using two months's data from two other landfill sites, two 
annual tonnage projections were made for each site using the 
density adjustment percentages; the resulting total tonnages 


were then compared. 


The province-wide density factors and annualization factors were 
tested successfully, but results of testing the seasonal density 
adjustment factors were mixed. The application of custom 


densities improved the accuracy of the estimates. 
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Density and Annualization Factors Were Tested Successfully 


The data available to test density and seasonal weight 
proportions was for a sample week in February 1979 for a 
South-Western city and for a suburban region's landfill 
site. The weekly truck counts were extrapolated into annual 
tonnages, using the province-wide density factors and 
annualization factors. The resulting annual tonnage 
estimates for 19/79 for each site compared very closely with 
the reported annual tonnages for each site for 1978. 
Although the tonnage comparison is for two succeeding years, 
the accuracy of the prediction appeared reasonable, and 
Suggests that these factors can be used in non-weighing 


municipalities until weight scales are installed. 


5 i Density and Annualization Factors Were Applicable at a 


south-western City's Landfill Site 


Actual truck count data was used for a week in February 
1979, and the province-wide density factors were 
applied to estimate a weekly weight total. This weekly 
weight was then extrapolated to an annual basis using 
the weekly annualization factors developed from four 
years of data from Metropolitan Toronto. The computed 
total annual weight was 10% lower than the actual weigh 
scale record for 1978. When “custom samplé” density 
factors were substituted for predominant vehicles, the 
total annual weight estimate for 1979 was 7.6% higher 
than actual weight recorded in 1978. Thus the factors 


appeared to have a 10% range of accuracy at this site. 


Assuming that there will be a 2% to 3% population 
increase in the city (1979 over 1978) the accuracy of 


the predictors would be even closer. 


dpine Density and Annualization Factors Were Also Applicable 
at a Regional Landfill Site 
The same process of applying province-wide density 
factors and annualization factors was carried out. The 
annual weight predictions for 1979 were 2.4% higher 
than actual weight reported for 1978 in the first test 
and 6.3% higher than actual 1978 weight reported when 
custom sample densities were substutited for 
predominant vehicles. Again population increases (1979 
over 1978) may acccount for a large portion of the 6.3% 


variation. 


From our tests, we concluded that density factors and 
annualization factors are readily applicable in non-weighing 
municipalities in the interim until weigh scales are 
installed to provide more accurate information. The next 
test carried out was of the seasonal density adjustment 


factors: 


b. Testing of Seasonal Density Adjustment Percentages Was 


Inconclusive 


To test the applicability of the seasonal density adjustment 
percentages, sample truck count data for two months in 
different seasons in each of two landfill sites was 
analyzed. Two annual tonnage estimates were then prepared 
for each municipality using province-wide density factors, 


seasonal density adjustment percentages, and annualization 
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factors. In one case, when February and May tonnages were 
extrapolated to annual figures, the results were within 3.4% 
of the “rough” municipal estimates, and at the other site 
the extrapolations were within 23% of each other. (see 
Appendix II for details). Since there were no actual 
weights available against which to check the extrapolations 
the results of this test were inconclusive. One possible 
reason for the apparent larger variance at one site 
(South-Eastern city) was that is was used principally by 
private users and an alternate less expensive landfill site 
was available. This factor may have caused fluctuations in 
site usage which would effect the applicability of seasonal 


density factors for predictive purposes. 


It was concluded from this test that, where a landfill site 
is used consistantly by a standard mix of municipal and 
private operators, the seasonal density adjustment 
percentages are, reasonable.for prediction.) In the case of 
sites with a varying mix of disposers, the use of weigh 
scales would be necessary to deterimine weight accurately. 
Inthe case in point, the South-Eastern city has installed 
scales to ensure that landfill tonnages are accurate and 


that disposal charges are equitable. 


From the tests carried out, it was concluded that the province- 


wide density factors, and annualization factors could be used to 


estimate annual tonnage with reasonable accuracy. Extra care 


will be required, however, when applying the seasonal density 


adjustment percentages, since fluctuations in the mix and number 


of users of a landfill site will effect the average density in 


different seasons and subsequently the annual weight estimates. 
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Municipal Weight Estimates Can be Used in the First Year of Pilot 
ere eee 


Implementation 


During the implementation project it was noted that of the three 
non-weighing municipalities involved, two already had truck 
counting procedures in place for billing purposes. Thus, rather 
than initiating the proposed truck counting procedures, a 
comparison of the rough municipal tonnage estimates was made to 
those derived using the density factors, seasonal density 
adjustment percentages, and annualization factors. Although the 
test results were mixed, it will be reasonable to use rough 
municipal estimates of tonnage in the first year of wide scale 
system implementation. To carry out the test, a sample of one 
month's truck count record was taken from two non-weighing 
municipalities. The province-wide interim density factors were 
then applied to the truck counts and the estimated tonnages were 
compared with those estimates previously prepared by the 


municipalities. 


ae Use of Recommended Interim Density Factors in a Large 


Suburban Region Was Suitable 


February and May 1978 truck counts were taken and interim 
density factors were applied for one site in a regional 
municipality. The forecast tonnages derived by density 
factors were compared with municipal tonnage estimates and 
initially were found to be 7.3% higher in February, and 
23.3% higher in May. This analysis coincided with municipal 
analysis of landfill cubic capacity which also indicated 
that the tons being landfilled was previously being under- 
estimated by the municipality. Thus, the recommended 


interim density factors and seasonable adjustments have 
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proved to be useful in this case and are being used in 1979 
by the municipality to adjust reported weights and increase 


charge rates to private users. 


A Large South-Eastern City's Global Estimates Varied From 


the Recommended Totals 


Density factors were applied to two landfill sites. At one 
landfill site used by contractors to the municipality, the 
density factor estimate for 1978 was 33,000 tons and the 
municipal estimate was 39,000 tons (+18%). For another site 
(mostly private users) the density factor estimate was 
41,000 tons while the municipal estimate was 35,000 tons 
(-15%4). Thus, although the total municipal weight estimate 
was the same as the density factor prediction (74,000 tons) 
there were large disparities between the two individual 
sites. It should be noted, however, that this municipality 
did not differentiate between loose and compacted waste in 
its tonnage estimates and thus their figures are probably 


less accurate. 


From our analysis of truck counts and the application of the 


weight estimating process, we concluded the following: 
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The appl:cation of density factors developed in this study 
to truck count data should be encouraged. This will provide 
more accurate tonnage estimates since the density factors 
that were developed are detailed by truck type and 


distinguish between loose and compacted waste. 
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@ To further improve weight accuracy, municipalities should 
sample weigh the predominant vehicles at least once per 
annum to determine actual “custom” density factors that can 


be substituted for the province-wide factors. 


e If municipalities are unable to adopt the Annual Weight 
estimating procedures, it is reasonable to accept 
municipally estimated tonnages based on their existing 
informal procedures for the first year of wider-scale system 


implementation. 


The weight estimates used by non-weighing municipalities will be 
useful but will not be highly accurate during the initial years 
of wider scale implementation of the reporting system. 
Improvements in the accuracy of figures may be expected to occur 
progressively as municipalities either install scales of 
continually sample weigh the predominant vehicles using the 


landpPill ssiitess 


Truck Count Data is Available in Many Municipalities 
Oe any “Municipalities 


To help test the ease of wider-scale implementation of the 
costing system using truck counts, a telephone poll of the 
prevalence of truck counting was carried out. Twelve additional 
municipalities of varying sizes were contacted and the 
availability of truck count or cubic yardage data was discussed. 
Ten of the twelve had populations in excess of 10,000 people, and 
six of these municipalities had truck counting data available. 
Thus, in larger municipalities, 60% may be able to provide truck 
count or yardage estimates against which density factors can be 
applied. This indicates the likelihood of good participation in 


the province-wide application of the costing system. 
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Based on the success achieved in initiating truck counting procedures 
and testing the interim density factors, seasonal adjustment factors 
and annualization factors, wider scale implementation of the costing 


system is practical in 1980. 


Over a period of years, the accuracy of tonnage predictions should 
improve as each municipality gathers localized weight data and 
incorporates this into their estimates. In the interim, even i fara 
municipality miscalculates tonnage on a consistent basis each year, 
there will at least be comparable unit cost trend data in that 
municipality to help assess performance. The use of the annual weight 
estimating process is considered an interim measure that can be used 


to accelerate the implementation of the solid waste costing system. 


In the final analysis, however, the introduction of weigh scales at 
disposal, facilities; is#the most acceptable method of measuring annual 
tonnage. In the longer term, the Waste Management Branch should 


encourage major municipalities to install weight scales. 


es) 


AN INTERIM COMPUTERIZED PROVINCIAL REPORTING SYSTEM IS NOW AVAILABLE 
AND CAN BE MODIFIED FOLLOWING WIDER IMPLEMENTATION 


An important aspect of the pilot implementation was the adaption of a 
computerized provincial reporting system for use in future years. 
This has been achieved and effective interim monitoring reports 
provided as illustrated in Appendix V. Adaptation of the program was 
carried out by Waste Management Branch staff and our consultants 
working with the computer personnel at the Department of Treasury and 
Economics, using their utility programs. Due to the nature of the 
utility programs, data will not be available in the first year of 
wide-sale implementation on multiple lines for an individual 


municipality, e.g., for two separate Wandfillesites.ocxuThisedefiieiency 
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is unfortunate, but should not be allowed to delay the implementation 
of the system. The basic reporting system is now operative and can be 
used on an interim basis during wider-scale implementation of the 


prototype costing system in 1980. 


During the pilot implementation program, the detailed municipal input 
from the nine sample municipalities was processed using the above 
mentioned program for test purposes. Samples of this data for total 
waste management costs and collection costs are shown on Table 5 
following and in Appendix V for reference. It is evident that the 
data will be very useful when more municipalities are included for 
comparison. Municipalities will then be able to compare their 
collection and disposal costs per ton (in total and by major cost 
element) with other municipalities in the same size categories and 
with similar operating characteristics. 


Summary statistical information for an additional 102 “collecting” 
municipalities and 69 “disposing” municipalities (over 10,000 
population) was also processed using the program to show samples of 
the kind of reports (see Appendix V) that could be available in 1980. 
It was recognized that some inaccuracies were present in the 
additional municipal data provided by the Department of Treasury and 
Economics. However, after allowing for inaccuracies, the limited data 


available for the other municipalities over 10,000 population appeared 


comparable in terms of order of magnitude. 


Since only limited information was available for these extra 
municipalities that were included in the trial run, the municipalities 
could not be categorized by operating characteristics as was 
recommended in our previous report (e.g-, contract vs. municipal 
collection operations). The categories of reporting that should be 


adopted when custom programming does occur, however, are as follows: 
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e by municipal size, 

@ by collection frequency, 

& by operator (e.g., municipal vs. contractor), 

e by crew size, and 

a by municipalities with and without weight information. 


Categorization of municipalities in the provincial report by these 
criteria will make the analysis of costs and performance easier for 


munieipal and branch statt. 


In future, the programs should allow for multiple lines of cost and 
performance data for individual municipalities so that comparative 
landfill site, transfer station, or incinératdonestamonmidasas?s 
prepared for individual facilities within each municipality. This 
additional programming work should be supervised by Waste Management 
Branch staff once their data processing and information section 
becomes established and all of the branchs' systems requirements have 


been prioritized. 


F. WASTE MANAGEMENT BRANCH STAFF CAN IMPLEMENT THE COSTING SYSTEM ON A 
WIDER SCALE 


One of the key elements of the pilot implementation was to develop 
expertise in the use of the prototype costing system within the 
Ontario Ministry of the Environment. Although regional staff were not 
involved in the assignment due to other work priorities, Waste 
Management Branch staff actively participated. Key areas of their 


involvement included: 


® introducing the system to municipalities, 

6 reviewing the quality of municipal input, 

e assessing the value of the provincial reports, and 

é adapting the computerized provincial reporting system. 
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Based on the work performed by branch staff, we believe that a 
reasonable level of expertise now exists within the Waste Management 
Branch. On this basis, it is practical to expand implementation of 
the costing system in 1980 to cover all municipalities with 
populations in excess of 10,000 within the Province of Ontario on a 
full scale reporting basis. These larger municipalities should have 
the necessary staff resources to enable completion of the data forms 
and subsequently be in a position to use the data to improve 
performance and control. The smaller municipalities may be converted 
to the system with a short form of reporting at some time in the 
future if the Branch or other provincial bodies require complete 


provincial coverage by the system. 


In Section II of this report the key steps taken in the pilot 
implementation are reviewed and our assessment of the practicality of wide 
scale implementation of the system is indicated. Section IV following 
summarizes the results of the pilot implementation and also summarizes the 
benefits of expanded implementation in 1980, to municipalities and to the 


provincial policy-making bodies. 


IV. WIDE SCALE IMPLEMENTATION OF THE COSTING SYSTEM WILL BE PRACTICAL AND 
BENEFICIAL 
In the preceding sections of this report the various requirements for wider 
scale implementation of the costing system were reviewed. Some of the key 
areas where positive resilts were achieved that will help further 


implementation were as follows: 


e The majority of municipalities participated willingly and provided 


reasonably accurate information. 


® The solid waste density factors that were developed can easily be 


applied to sample truck count data on an interim basis. 


Currie,Coopers 
& Lybrand Ltd. 


® Truck count or yardage data is probably available in the majority of 


larger municipalities. 


e A computerized provincial reporting program is available. 


& Waste Management Branch staff are trained to expand implementation of 


the prototype costing system. 


The above summary indicates that wide scale implementation of the costing 


system is practical. The key benefits that we see being achieved are set 


out below. 


A. MUNICIPALITIES CAN MEASURE THEIR COMPARATIVE PERFORMANCE 


Several advantages of the full scale involvement of 107 large 


municipalities across the province are envisaged as follows: 
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The provincial report will provide comparative cost and operating 
performance data that will help municipalities assess their 
performance in relation to their peers, e.g., collection cost per 
ton, man hours per ton landfilled, differential costs related to 


changes in service level, etc. 


If copies of detailed data forms are supplied to a municipality 
on request for the other municipalites in similar categories, it 
can compare its detailed operating characteristics with others 


and seek improvements in performance. 


Dialogue between municipal engineering groups will be encouraged 
and this should generate a higher level of sharing of efficient 
solid waste management practices. For example, how did a certain 
municipality move from three-man to one-man packers, how was the 


change explained to the personnel involved, and what were the 


cost savings? 
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e Weighing municipalities can use the standard density factors to 
compare their own equipment and man hour performance with other 


weighing municipalities. 


6 Non-weighing municipalities will have an interim basis for 
measuring collection and landfill site performance, e-g-, cost 


per ton landfilled. 


& By having each municipality carry out the process of compiling 
data, and preparing the data forms, certain questions may be 
raised or statistics may be developed that raise questions on 
performance in the municipality even before comparisons with 


other municipalities are made. 


© If municipalities adopt all or part of the municipal control 
manual, there should be benefits from planning and monitoring 
their operations on a week-to-week basis that should lead to 


better manpower and cost control. 


6 Non-weighing municipalities will be able to use the estimated 
landfill tonnages to measure the efficiency of compaction at the 
site after the annual survey of “cubic yards of site Wetiized! “1s 
prepared. Based on solid waste generation per capita and 
population trends, they should also be able to forecast the life 


of landfill sites with greater reliability. 


B. DATA AVAILABLE TO THE PROVINCE AND THE POLICY MAKERS WILL BE ENHANCED 
SUBSTANTIALLY 


As well as providing municipalities with useful comparative 
performance and cost data to improve efficiency, the provincial bodies 
will also derive benefits from the wider scale implementation of the 


costing system, as follows: 
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e A data base will be available of solid waste collection and 
disposal performance, and service levels, for use in the 
preparation of feasibility studies for alternate waste processing 


proposals. 


FS The Waste Management Branch will be able to assist municipalities 
with suggestions on improving cost efficiency or suggest which 
other municipalities with more efficient operations can be of 


help. 


e Identification of major municipalities that do not charge dumping 
fees for industrial users because of lack of weigh scales can 
lead to Branch guidance on the preparation of feasibility studies 
to provide such weigh scales as a basis for initiating user 


charges. 


@ Data will be available in a standard form that can be issued to 
tenderers for new recycling plants so that they use comparable 
data for feasibility studies (e.g., transfer station or landfill 


COs ts per ton). 


@ By reviewing the provincial monitoring report, Branch staff may 
be able to see which cost/operating areas require priority 
attention by them to help municipalities reduce costs or deal 
with impending changes (life of landfill). Also, if major 
disparities in municipal collection cost are evident, training 


seminars on efficient collection practices could be initiated. 


e When solid waste generation statistics are available for the 
whole province, the physical and cost impact of changing 
legislation may be assessed on a year to year basis. A reduction 
in, say, bottles, in waste may be discernable in the tonnage 


trends and can be related to province wide landfill site life. 
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The full implementation of the costing system should bring these benefits 
over a period of years, as the quality and consistency of data improves. 
Based on these benefits and a potential for cost reduction in the province 
of more than $10 million per annum, full scale implementation of the 
costing system is recommended in municipalities of over 10,000 people in 
1980 for the 1979 fiscal year. The Branch may consider implementation for 
the smaller municipalities at a later date using a short form of return athe 


real benefits can be predicted. 


In the final analysis, even with provincial support and guidance, it will 
rest with individual municipalities to improve operating performance and 
cost controls on a weekly basis. Municipalities will no doubt strive for 
cost reduction that does not seriously impact service levels. Achievement 
of these gradual improvements in performance depends upon municipal control 
of operations using techniques and reports similar to those suggested in 
the municipal cost control manual included in our previous study for the 
Board. The terms of reference of the pilot implementation assignment did 
not specifically include a detailed review of the feasibility of province 
wide adoption of the cost control manual or similar operating mechanisms. 
The Waste Management Branch and/or Advisory Board may wish to implement the 
approach set out in the manual on a test basis and subsequently assist all 
large municipalities in adopting this approach. The detailed cost and 
performance control mechanisms would then be in place to help all larger 


municipalities to become more cost effective. 


IMPLEMENTATION IN 148 MUNICIPALITIES IS PRACTICAL FOR 1979 DATA 


If agreement is reached at the Waste Management Branch to dedicate a person 
to implement the costing system it will be practical to approach the 148 
major municipalities in Ontario for full scale implementation in 1980. A 
fall 1979 implementation start will be preferrable to enable better annual 
weight estimating starting in the new year. The key steps and their timing 


required for wide scale implementation will include the following: 
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® Letter issued by Waste Management Branch October/November 1979 
to all municipalities explaining the key 
results of the pilot study and the 
anticipated benefits of wide scale 
implementation. Letter to indicate the 
planned involvement of larger (over 10,000 
population) municipalities in the initial 
years. Examples of the sample 1978 
provincial data to be included with the 


letter. 


é Municipal input forms given final approval November 1979 
by the Waste Management Branch, printed 
and mailed out to municipalities with an 
instruction booklet. This timing will give 
municipalities advance notice of the data 


required. 


e Meetings arranged with regional and other December 1979 
second tier municipalities (to include all 
major municipalities above 10,000 in 


population). 


® Meetings held with municipalities and slide January to March 1980 
presentations made by Branch staff person. 
Key municipal staff identified and an 


assessment made of probable participation. 


e Issue truck counting procedures, density January 1980 
factors and seasonal factors to the non- 


weighing municipalities. 
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e Telephone follow-up to municipal staff to February and March 1980 
ensure input forms and procedures are 
understood, and that data can and is being 


collected. 


6 Edit the quality and completeness of April to July L980 
municipal input. Telephone follow-up of 
question areas and municipal visits if 
necessary. Input municipal data into 


computer files. 


® Process computerized Provincial Reports April to July 1980 
including edit routines. Telephone 
follow-up of query areas and resubmission 


of data to computer files. 


& Produce final Provincial Report and issue August 1980 


to all municipalities. 


e Analysis of Provincial Report data by Waste September to December 
Management Branch staff. Review of high 1980 
cost or low efficiency areas and discussion 
with municipal staff as appropriate. 
Arrange training and information meetings 
for selected municipalities to explain key 
areas for cost reduction or efficiency 
improvement, and proposed methods for 


achieving them. 


The above steps summarize the necessary activities to be carried out in the 
wide-scale implementation of the solid waste costing system. These tasks 


will have to be planned in more detail by the Waste Management Branch 


/ 
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project manager prior to the initiation of the implementation program. The 
documentation in this report and the experience gained in the pilot 
implementation will be useful in the preparation of the 1980 implementation 
plan. The time plan suggested is achievable if this project is given 
sufficient emphasis and the recommended full-time project manager is 
assigned. It is desirable to achieve the recommended schedule so that the 
data are released in a timely fashion, and so that the unabated 


continuation of the project is evident to all municipal participants. 


To achieve the desired cost efficiencies in sold waste management it will 
be very important for the Waste Management Branch staff to Carry sour the 
suggested analytical and follow-up efforts working with municipalities in 


subsequent years. 


VI. CONCLUSION 
The pilot implementation has been successful. Most municipalities have 
co-operated and the survey of the results has been acceptable. The 
municipalities involved have endorsed the usefulness of the Eearg tae 
data and the majority support wider-scale implementation. Procedures have 
been established for the determination of annual waste tonnage handled by 
non-weighing municipalities based on truck counting and use of density and 
seasonal adjustment factors. Waste Management Branch staff have 
participated in the adaptation of an interim computerized provincial cost 
reporting process which is now operational. The solid waste Management 
cost accounting system should be implemented in all municipalities over 
10,000 population in 1980. The active participation and co-operation of 


municipal and Ministry staff was appreciated. 
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RECOMMENDED TIME-PHASED PLAN FOR PILOT IMPLEMENTATION IN 1978 


INITIATE AND SETTLE WORKING ARRANGEMENTS WITH SIX SAMPLE MUNICIPALITIES, 
THREE ADDITIONAL WEIGHING MUNICIPALITIES, ONE TO CONDUCT THE SAMPLE 
WEIGHING PROGRAM AND TEIGA FOR THE CONDUCT OF THE IMPLEMENTATION PLAN 


A. Meet with the Board and arrange contact with six sample municipalities 
to obtain formal clearance 


° to obtain 1977 cost and operating data, and 


° to have a Ministry representative perform sample truck counts for 
two weeks in April and two weeks in July, 1978, if the community 
does not weigh (consider using students or part-time employees). 


B. Select three additional weighing municipalities, one operating a 
transfer station and, if possible, one operating an incinerator to add 
to the sample. 


e Contact and obtain co-operation to provide 1977 cost and operating 
data and establish a work timetable. 


oy Select one weighing municipality in which the sample weighing program 
is to be carried out for two weeks in April and two weeks in July, 
1978, which has a wide range of truck types using its disposal site. 


e Contact and obtain co-operation to sample weigh vehicles in and 
out, using Ministry staff to collect and compile the data. 


DD. Formalize arrangements with TEIGA to develop, test, and operate the 
automated provincial monitoring system as recommended. 


® Establish work timetable, and arrange for time availability of 
service bureau programmer, TEIGA resource needed to co-ordinate 
the systems work, and key punch operators. 


DEVELOP A METHOD FOR, AND SUPERVISE CONDUCT OF THE SAMPLE WEIGHING PROGRAM 
TO DERIVE TRUCK DENSITY FACTORS TO ENABLE CONVERSION OF TRUCK COUNT DATA TO 
WEIGHT AND VOLUME FOR MUNICIPALITIES WITHOUT WEIGHSCALES 


A. Develop method, prepare instructions and data collection forms and 
test procedures at selected weighing municipality and modify if 
required. 


B. Work with Ministry's regional representative and part-time resource on 
site to ensure that quality of data collected is satisfactory. 


C. Analyze data compiled and summarized by Ministry staff, derive weight, 
volume and density factors and test statistical reliability. 
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Review results, and if possible, compare with data available in 


weighing communities and that derived from other sampling programs to 
test reliability of density factors. 


Obtain monthly weights from enlarged sample of weighing municipalities 
to estimate monthly variation in waste generation. 


CONDUCT TRAINING PROGRAM FOR REGIONAL MINISTRY STAFF AND PART-TIME STAFF 
CARRYING OUT THE WORK AND INTRODUCE THEM TO THE MUNICIPAL OFFICIALS THEY 
WILL BE WORKING WITH IN NINE SAMPLE MUNICIPALITIES 


A. 


Arrange with the Ministry which regional staff will be supervising the 
municipal data collection, sample truck counting, sample weighing and 
other activities and arrange a general timetable for their participation 
in the project and for the hiring of part-time help for the sampling 
programs. 


Prepare a training program to 


° instruct Ministry staff how to collect and adjust cost and 
operating data and, where necessary, conduct sample truck counts in 
non-weighing municipalities. The use of the municipal input 
forms will be fully described as well as relevant cost adjustment 
forms. 


Conduct training program described above. 


Train one Ministry staff located in Toronto whose responsibility will be 
to 


° conduct the sample weighing program, 
e derive truck weight, volume and density factors, 
° help prepare the municipal input forms for automated processing 


of the provincial monitoring report, 


° help prepare all provincial monitoring reports manually for 
parallel testing with the automated system, 


° help prepare the manually produced provincial monitoring reports 
for special processes, and 


e assist in supervising the development and testing of the 
automated reporting system. 


Visit nine municipalities with Regional Ministry staff to introduce 
them to municipal officials and explain what is to be accomplished by 
their work. Agree on a work plan, and commence the data collection 
program of physical and operating information. 
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SUPERVISE THE COLLECTION OF FINANCIAL AND OPERATING INFORMATION BY MINISTRY 


STAFF IN NINE MUNICIPALITIES 


A. 


Review information obtained and assist in ensuring that physical data 
is collected fully and properly and that most frequently incoming 
types of trucks at disposal sites are known. 


Review 1977 financial information to ensure reasonable accuracy with 
particular attention to correct treatment of reporting anomalies, 
equipment rental and capital costs. 


Meet with Regional representatives to review initial study and 
suggestions for modification. 


Prepare review and analysis of all 1977 financial and operating data 
prepared on municipal input forms and manually prepared in the format 
of the provincial monitoring report. 


INITIATE AND SUPERVISE TRUCK COUNTING PROCEDURES IN FOUR MUNICIPALITIES 


WITHOUT WEIGHSCALES 


A. 


C. 


Work at each non-weighing disposal site with Ministry supervisory 
staff to ensure that procedures are carried out correctly for the 
first day of truck counting and that counts are summarized correctly. 


Review determination of initial weight and volume estimates for the 
year 1977 based on the application of truck density factors obtained 
from the sample weighing program against the sample truck counts using 
the approved work sheets. 


Meet with regional representatives to modify where necessary. 


WITH THE AID OF A MINISTRY RESOURCE, SUPERVISE THE DEVELOPMENT, TESTING AND 


OPERATION OF THE AUTOMATED REPORTING SYSTEM AT TEIGA 


A. 


Work with TEIGA's co-ordinator of systems to prepare detailed user 
specifications based on the consultant's report. 


Test operation of the program with simulated data against a manually 
prepared provincial report and ensure that municipal input forms are 
completed and coded correctly. 


Modify, retest and ensure that program is operational for use when 
1977 data is to be processed for nine sample municipalities. 


Ensure that the Ministry resource supervises 1977 data coding 
correctly for input into the automated system. 


Analyse outputs of provincial monitoring report to ensure 
reasonableness of data reported. 
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EVALUATE OPERATION OF THE MUNICIPAL INPUT FORMS AND AUTOMATED REPORTING 
SYSTEM, ANALYZE DATA FOR NINE MUNICIPALITIES FROM THE PROVINCIAL MONITORING 
REPORT AND RECOMMEND MODIFICATIONS FOR USE IN THE FOLLOWING YEARS 


A. Evaluate operation of the municipal input forms and automated 
reporting system. 


Be Interpret data for nine municipalities from the provincial monitoring 
report. 

Oe Recommend modifications to the system for use in later years. 

Dy: Prepare a brief draft report for submission to the Board. 

Ee Review report with the Board. 


Be Modify and submit final report to the Board. 
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DETAILS OF TRUCK WEIGHING PROGRAM, DENSITY FACTORS, SEASONAL 


FACTORS AND THE STATISTICAL ANALYSIS 


TABLE OF CONTENTS 
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A TRUCK WEIGHING FORM, PROCEDURES AND EXAMPLES OF RESULTS 

B DENSITY FACTORS BY SITE, TYPE OF VEHICLE, AND ''PER LOAD" 
FACTORS 

C ANALYSIS OF A.M. VERSUS P.M. DENSITY FACTORS 

D SEASONAL WASTE FACTORS, AND SEASONAL DENSITY ADJUSTMENT 
PERCENTAGES 

E TESTING OF DENSITY AND SEASONAL FACTORS 


F STATISTICAL ANALYSIS OF DENSITY FACTORS AND PREDICTABILITY 
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TRUCK WEIGHT SAMPLING PROCEDURES 


One key aspect of the pilot implementation of the solid waste costing 
system was the development of density factors for use in non weighing 
municipalities. Development of the density factors required that sample 
truck weight data be collected from weighing municipalities. To collect 
the data, a simple procedure and recording form were developed as shown 
on pages 2 and 3, following. 


The key data collected at six scale locations in February, 1979, and three 


scale locations in May and June, 1979, was as follows: 


e Operator category - municipal, contractor working for a municipality, 
or private user. 


e Waste category - loose or compacted. 
e Vehicle type - side loading packer, roll-off box, etc. 
° Vehicle capacity - twenty cubic yards, twenty-five cubic yards, etc. 


e Weight of load. 


° Vehicle reference number. 
e Time of load. 
° Type of waste - residential, commercial or industrial. 


The forms and basic procedures for collecting the truck weight data were 
explained to the scalemen at each site and were readily comprehended. The 
neatness of the figures varied somewhat, but the data data recorded appeared 
reasonably accurate. 


As well as an example of the blank form, a sample from an actual site is 
included to aid the reader and to help with further truck weight samples 
that can be undertaken by the Waste Management Branch in the future. 
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TRUCK WEIGHT SAMPLING PROCEDURE 


Objective 


The object of carrying out this sampling procedure is to determine an 
average weight per cubic yard of residential or commercial/industrial 


solid waste. These densities will then be used by non-weighing municipalities 
to calculate the annual solid waste tonnages. 


Procedure 
We: Collecting Basic Data 


° The weigh tickets should already contain the majority of the 
basic data for each incoming load. 


e.g. Registration number 
Operator 
Net weight of load 


e With simple additional coding, the other data can be entered on 
the weigh ticket, and then summarized later. 


eof. e00Di oe varus 
Fleet number 


Vehicle type - Front Loading Packer FLP 
Rear Loading Packer RLP 
Side Loading Packer SLP 
Lugger Box LB 
Stake Truck "X" Tons STP 
Misc. 1/2 Ton or car M 
RolIWOtr RO 
Stationary Packer SP 
Tractor Trailer TE 
Flat Bed FB 
Single Axle SA 
Dual Axle DA 


e Note P (Compacted) or L (loose) on the ticker. 


e For the time of the load, enter the hour only 


e.g. 7 = 7.10 or 7:45 (i.e., between 7:00 A.M. and 8:00 A.M.) 
8 S250, Orel a eLer 


e The type of waste; use R for residential, C for commercial, I for 
industrial, A for apartment, or N/A if unknown or not available 


e Enter as much data on the weigh slip as is practical in the time 
available. The operator, weight and yardage, and packed or loose 
data is the most important to record. 
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Summarizing the Data for Each Day 


® Blank forms are attached. 


e Use pencil for the summaries so cubic yard capacities can be 
confirmed with municipalities. 


° Separate forms should be used for 


= each municipality using the site, 
- private contractors working for a municipality, and 


= private collectors. 
e Segregate loose versus compacted waste. 


e Segregate each vehicle type by size. 


e.g. a separate sheet for fourteen yard lugger boxes 
a separate sheet for twenty yard rear-loading packers, etc. 


e Try to complete the summaries daily while the information is 
fresh, before the tickets are removed from the scale house. 
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DENSITY FACTORS WERE CALCULATED 


Using the sample truck weight data collected from six scale locations, 
density factors were computed. They were calculated for each vehicle type 
and size, and segregated further by operator category and type of waste 
(loose or compacted). 


The factors were calculated in kilograms per cubic yard of vehicle capacity. 
This unit of measure was used because four of the six sites were using metric 
weights, but vehicles are still rated in cubic yards. Conversion of the 
"cubic yard" density factors to cubic metres will be relatively simple, and 
should be undertaken by the Waste Management Branch when collection vehicles 
are rated in cubic metres by the manufacturers. 


When all the density factors were completed for each site, the data was 
displayed in a simple hierarchical format that facilitates visual comparison 
of operators, waste type, and vehicle type densities. The results from the 
six sites were then averaged and displayed on a similar graphic summary. 
Tables 1 to 6 show the displays of loose and compacted waste. Tables 7 to 12 
show the displays of compacted waste broken out into more detail by vehicle 
type and then size. 


The density figures that were collected for miscellaneous vehicles are not 
included in the graphic displays since the prolific number of vehicle types 

and sizes could not be summarized in the same format. The key figures that 
will be of use in wider scale implementation of the costing system were 
extracted from the analysis, however, and are listed on Table 13 for future 
reference. The detailed analysis sheets will also be available for use by 

the Waste Management Branch when further weight samples are taken in the future, 
to refine the density factors. 


Once all the density factors were summarized and averaged between sites, a 
statistical analysis was carried out to test the predictability of the densities. 
This analysis is described in Section F. 
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Table 13 
MISCELLANEOUS TRUCK DENSITY. FACTORS 
(Fepritany 1979) 
OPERATOR VEHICLE TYPE WEIGHT PER LOAD 
Municipal Stake and Dump Trucks Zea 
Contracted for Dump Trucks LOL SoD 
Municipality 
Private Stake Trucks iston 624 
Aprons 3/9 
Ges desa ) Ab teers, ees 
Aiton memo 00a | cases 
bt oom oe 
6 ton 1,230 Fee 
(ator Sey) 
Satone aouM 
10 ton eae) 
1,158 (average) 
Private Single Axle Trucks 2,002 
Dual Axle Trucks 4, 201 
Homeowners Hise. cars.) vans,, pickup 408 
Municipal Transfer Vehicles 
Voevardueractor travilers spe, Ooi 
Contractors Transfer Vehicles 


53 yard to 66 yards 18,504 
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PAs Meee ANDO Pie.) DENG LLY MAC TORS 


During our analysis of the truck weight sample data, it became evident that 

the municipal "p.m." loads were normally lighter than the ''a.m." loads. 

Thus, a separate analysis was prepared as shown on Table 1, following. The 

key results of the analysis are as follows: 

° The average "p.m." weight was lighter than the "a.m."' weight in seven 
of the eight municipalities sampled. 


° "“yo.m." loads were heavier in four cases of the fifteen vehicle 
catagories. The vehicles that were heavier were thirty cubic yard 
front loading packers in three of four cases. A possible reason for 
this occurrance may be due to these vehicles being used for commercial 
Or apartment routes where more rigid service levels may apply. 


° On average, the "p.m." loads were 20% lighter than the "a.m." loads. 


We conclude from our analysis that there is generally a lower performance 
expectation from municipal crews on the afternoon collection. We were 

unable to verify whether the variance in loads is due to a lower expectation 
to allow for contingencies should there be problems on the morning route, or 
whether the crews themselves attempt to schedule the pickups to enable early 
job completion. We consider the differences in "p.m." density significant 

and thus recommend that the reasons for variances be investigated by municipal 
staff. 
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SEASONAL WASTE GENERATION STATISTICS AND ANNUALIZATION FACTORS 


In previous sections of the appendices, we described the need for density factors 
for solid waste so that non-weighing municipalities can estimate annual tonnage. 
One key factor in this estimating process is the month during which the truck 
count is taken, since waste generation fluctuates substantially during the year. 
To allow for this variation, seasonal waste generation statistics were reviewed 
as follows: 


° Waste generation figures for Metropolitan Toronto were obtained for 
1975 to 1978. These are plotted on Tables 1 to 3, following. 


° Waste generation figures for the Region of Peel were also reviewed and 
shown to have similar monthly trends as shown on Table 4, following. 


From our review, it was clear that April/May/June and August/September/October 
were higher months for waste generation. Since four years figures were available 
for Metropolitan Toronto, these statistics should be used by non-weighing 
municipalities for forecast annual tonnage, unless more accurate local data is 
available. 


While reviewing the absolute increase in tonnage in different months, it was 
recognized that this increase could arise from two factors: 


° An increase in the number of loads being disposed of, and 
° an increase in the density per load. 


To segregate these two causes of tonnage variation, additional truck weight 

samples were taken at two Metropolitan Toronto landfill sites in May, 1979. 

A comparative summary of the results from the Brock West site are shown on Table 5, 
following. Highlights from the summary are as follows: 


e Residential waste landfilled in the May sample increased by +152% over the 
February sample level. 


© Private waste increased in each of the broad categories, as follows: 


~ Municipal compacted waste +33% per cubic yard. 
- Municipal loose waste +730% per load. 

- Private compacted waste +7% per cubic yard. 

= Private loose waste +32% per cubic yard. 


From the Beare Road landfill site sample (see Table 6 for details) the following 
key highlights were evident: 


° Municipal compacted waste increased by 51% in a week in May over a week 
in February, whereas municipal loose waste declined by 74%. The 
total municipal variation was +1%. 
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Page 2 
e Contractors waste increased by 243% in May over the February level. 
° Private waste increased in total by 79% while one element, compacted, 
declined by 252. 
° The total waste weight increase was 66% versus the 78% increase recorded 
at the Brock West site. 
° The density increases recorded were as follows: 
- Municipal, compacted +35% 
= Municipal, loose - 53% (per load) 
- Contractor, compacted +1072 
- Private, compacted +21% 
- Private, loose +427 
- Private, miscellaneous +30% (per load) 
e Since the density change for contractors (107%) could not be verified 


for reasonableness with the Brock West sample, this data was 
disregarded. It is suggested that the municipal compacted change 
percentage will be a more reasonable basis for density change until 
further seasonal verification can be made. 


® The variation in densities per load were also ignored since there 
was no clear correlation of the figures to the February density 
samples. 


Since our May sample from Beare Road contained a much larger tonnage and number 
of vehicles than Brock West, we decided to use these figures to calculate seasonal 
density adjustement percentages. 


We applied the proportion of "density increase" to the overall seasonal waste 
factors derived in Table 3 (Metropolitan Toronto, four years statistics) and 
arrived at density adjustment percentages. These are displayed on Table 4 in 
the report, following page 34. 
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TABLE 2 


METROPOLITAN TORONTO SOLID WASTE 
GENERATION, 1975 - 1978 
— SEASONAL FACTORS - 


Na 


10% 


Monthly 

% of 

Solid Th 
Waste 
Generation 


4% 


J F M A M J ali A S 0 N D 


MONTH OF GENERATION OF SOLID WASTE 
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TABLE 3 
SEASONAL GENERATION OF SOLID WASTE 
MONTHLY AND WEEKLY FACTORS 

Month Monthly Days in Weekly 
ee % Generated* Month % Generated 
January eg) Sil i. 55 
February 6.8 28 LeU 
March S20 on i enem! 
April 9.0 30 ZeLO 
May ee Sek 2.06 
June 9.4 30 v5 19 
July ee) SA 122 
August rath ail ES Is) 
September 8.8 30 2505 
October Sa) Suk iL. Y6 
November 3. 30 PES) 
December (hea Se 1260 

100.0% 365 


x Derived from analysis of 4 years of Metropolitan Toronto data (1975-1978) 
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TESTING OF DENSITY FACTORS AND ANNUALIZATION FACTORS 
Plast cab ha Tid camera ele ia sar ha check alae lea oo eek Ingle wee Ab spespo het hat Mache 


Analyses were carried out to test the density factors and annualization factors. 
One week sample truck count data for February 1979 was taken from two landfill 
sites and province-wide density factors and annualization factors were applied 
(see Tables 1 and 2 following). 


The total tonnages extrapolated for 1979 were then compared to the reported 

1978 tonnages and were within 10%. Predominant vehicle weight densities (actual 
custom density factors) were substituted for the province-wide density factors and 
the estimated tonnages for 1979 were still within 10% of the 1978 total weights. 


From this test, it is reasonable for non-weighing municipalities to use the 
province-wide density factors and annualization factors to extrapolate annual 
tonnage. 


To test the applicability of the seasonal density adjustment percentages and the 
annualization factors, tests were carried out using truck count data from two 
municipalities" landfill sites. 


The seasonal factors were used first for data from suburban regions landfill 
sites. Table 3 following shows details of the comparisons made where the 
estimated annual tonnage differs marginally using truck count from two different 
months. 


When the seasonal factors were applied to truck count data from a landfill site 
in a southeastern city (see Table 4), the results were not useful. Using an 
April base the annual tons were estimated at 38,878, and using a September base, 
the annual tons were estimated at 28,807, for a difference of 23%. Since this 
landfill site is used mainly by private industry and a less expensive alternate 
privately operated site is available, this may have adversely impacted the basic 
Eeuck count data. 


We concluded from these tests that when a landfull site is used regularly by the 
same disposers, truck counts and the seasonal factors can be used to estimate 
annual tonnage within a reasonable accuracy range. When the composition and 
consistency of users is flexible, the seasonal factors cannot be expected to 
eliminate inherent differences in actual truck counts. 


Pritie 
’ ¥ 

bmw 4 & 0 
ys a * 1 _ 
ty we quarthiy bi j ¥ 
a Lint anh art wt bre 
ae t Pa) & 


ql 


NDTX 
1 


> 


APPE 


CTION E 
Table 


SI 


suol 716‘LIz suol 716°/1c = el6l Aatpedtotuny ayy Kq poyaodey 
ARE 5 ee ee ee 
suol €19‘°TEZ (47°C+) suol €8T‘€zz = 6L61 pe wewT3s4g 
teas 
souuolL gIl‘OIz souuolL 1/7*70Z = OOT X ZrH‘E 3Yystem [Tenuuy jo uot IepNoTe9 
sauuoL Z/¢°¢ seuuoL 77H*¢ 
£67 ZLG“C TeIOL MON 170° 797 € 
VOL. Se 807 (1)€9 €9 a --  *979 SleuMOsWOH 
GO + 7E8° YI 102° 9 (1) v€ vag oe vd 
Ol POT ECO. 2 (1) 2S AS = vs a zeatid 
€78°78 62°72 (1) LE e778 -- dung *osTW yodypoufid 
OO”*ZE + Cie 089°LzY 99 087 ‘9 791 0” 
O21 “Sd 78 O8T y O€ 
OOT* YI 76 OSI 9 4 
O7L tile 601+ OZI ‘OST 6€1 080‘T 0S 02 
CSL" itea = QE - O€S ‘SHI COI 788 €9 v1 ane 
766‘Z 9ET (ei I ae 
O70 971 7 Z 02 
OVO. Lt OzI 76E 82 val a1 
O0n SLI L8 002 v7 OS 
UCErse = CE 096 °S8Z 1ZI 09€°Z 6S OY 
08S ‘EZ LEI O8T 9 O€ 
006 ‘61 S6l O01 c 02 ds 
OOn*Z + ¢ + 070° 612 871 087‘ 1 LE 0” 
S01 “Shs 3 ae C€9‘ 06! 6LI 690‘T Of HCE 
O9L*SY 9LI 092 8 ACE 
CLOT 802 nE l vag 
O09 Ses = Gt. O9€ ‘OST 6LI 078 87 0€ dd 
O09‘ L O61 Ov Z 02 dT a eAtid 
009° TY 08 YAS €I 0” 
097° 9 ZO O€9 [Zz O€ ad 
078 °9 IL1 Ov I V7 
87° 6Y ILI 887 8 9€ 
, St6 6c ILI a G ce 
ZLO‘L + 8 + POL‘ TST 121 188 92 7 d1d 
oe 0 + OS1‘7Z8z L672 0S6 BE GZ 
Ov7°7S + 61 + 077° L89 647 09L°Z BET 02 dT 1039b13U0D 
3 
aqeuTISY IYSTIOM TeIOL 1039e4 AQ TSUueg 
3 3] 
pet[ddy eiy Saojoeq AQ TSUag Richi fey am 10jo0eRq Aq TSsuaq Spaeh Speoy as Sodijm 
wo{ISND) J] aouerezZIIG JYBTAN TeIOL LEP OU pAO jo } jo # Aq toede) eT TUaA 10je19dQ 


ALIS TIIAGNV1T AVM AVCTYSHS HLYON IVNOTDSY NveUNEns 
LY ~SLHDIaM IVANNV ‘TVALOV OL 
SYOLIV4A IVNOSVAS CUNY SYOLOVA ALISNAG SGCIM AONIAOUd AU 4S. 40 NOSTYVdKOO 


K 


) 


- 


CTION 


1 
Table 


APPENDIX TI 


SLOL HHH 4CT 


8L6}. paraoday 


CAG) a eee - 
SUS] §B1°99T (201-) SUSL-CCE SET = pezeuyysy 
eo 
Savsol CgL*OST s: seuuol 6cO‘9Z7T = OO x eps posety sas 
SeuUU0] £967 sauuo] gy ‘Z 
€00°€96 °Z TeIOL Man 34 166 ‘771 ‘2 
OSE "£ Ose 2 (P1) I -- aqeayid 
062° HE 687°z (SP1) +I == ad a3eAtid 
007°S9 + 9€7 + OOL* ELI BSI‘ (SP1) OST == S 27eAtId 
) g Ceo*ciIe 698 ‘CI (SP1) 62 hs 03901 2U0) 
898'972 6757 (@p1) 71 -- Tedyo puny 
004'9€ S9 09S 91 ce 
0¢66 - 2 = 078 ‘18 99 077‘T T€ 0” 
076‘ 7S 8 0€9 1Z o£ 
0S0°L "6 CL € cz 
007'9% + 0g + 029‘08 61 08s 62 02 
079‘ c9I 82 Z val 
O76‘eo + €6 + O80‘ EL 971 08s 62 02 
916'2 + 8 + 7£6°S8 1€Z CLE I€ ZI 
OS8‘ IE ccy OL L ol 
007579 «+ ce + 079° 722 1Z1 Or8‘I 94 0" 
OLos2 99 ce 1 ce 
009‘SI C6l 08 4 02 
97Z*12 + HG © 4e 767‘9L 6L1 924 ZI 9£/SE 
987°7 + le Se tele thd 80Z DLE 11 o€ 
OSz7‘0Z + Sh + 0SS ‘08 6L1 OS SI o£ 
007° 6% 947 002 8 cz 
916‘°6 LG 891 va ZI 
G09‘ 9Z 061 val l 07 a7eAzid 
007'Y 08 08 z 04 
070s (le OL z ce 
O72‘Z1 Z01 0z1 » o£ a2eoa 
O78 ‘SE 661 08} 9 o€ 
096‘OUI 912 7) Z 0Z 
OSZ*OST + 149 + OSL‘ 84 c6l OG 06 cz 
092‘09 L1Z 082 yI 02 Tedyo yun 
SdUalazjJIgG 23U3d19j STU 
PIEWTISAZ pa ydtay Acj}Ie4 ATSUag 
3y 3H 
PorpadvsetvestOqsegeAIISUeq 9 5) aIeWTISY 1O32e4 AQTSueg Spiel Speo] 
WOISN) J] edueias:1g WYZIIM TeIO]L TE LIUTAOIg JO } JO y Aqyoedey 10je1ado9 


ALID NYSLSAMHLIOS 1V ALIS 
IT14GNV7 SSLSINDRLSAN LV “SLHDT@M T¥ANN¥Y TWALD¥ OL ‘SuOLOVa 
IVNOSWAS UNV SHOLOV4 LLISNAG 3GIM JONIAOUd JO 3S 4O NOSTYVdKOD 


at 
IP 


PPENDIUX 
CTION — 
@ 


> 
J 


‘ 


9) 


ab ke 


9S6°4T 


621° 7S6°4T 


190° 70L‘€ 


SPC Lit 


€96°/1¢°S 


ap. 


TUsTOM 


TeIOL 
peisntpy 


6ES" 15° C1 
ZS °ET+ 9/€°O70°S 
ZL°9 + roller aut ee S 
) S72 TG 
“7° T+ €17°769‘% 
yy 
SOG ONEY oeUTISY 
*Cpy WYsTIOM 
Aj Tsueg LeLoy 
[Teuosess 
Sl61 AK 


87E ‘Ol 


C16eL9C 01 


S61‘ OIT’Y 


GCl CV lat 


G96°8EZ 


O10°9S8‘Z 


op, 
1Y43TOM 
TeIOL 
peasn{py 


10}De 4 
“~EDY 

A} Tsueq 
—Teuosess 


o3euuol, 
Tenuuy poj,eurtqi sy” 


YyStom TeIOL 


(s10j}0e4 a3SemM [euoseas) Jo % ATYIUOW 


Z16° LYE SOT 


Obie Ol be? 


6Gbs CV & 


696 °8E7 


O10" 969" 7 


ep! 
ajeutqysy 
7UZTOM 
TeqOL 


8L6T Areniged 


ALIS TIIAGNVI TIVNO1Dda 


SYOLIVA ALISNAC TVNOSVAS GaLSnrdv 


SHOLOVY4 TVNOSVSS 40. NOLLVOTiddy¥ 


souuo], 


OA TeIOL 


asooy a7eATIAdg 
peqoedwog o3eATId 


Speoy *ISTW ¥% 
asoo]y TeTIUeptsey 


poqoedwojg [et USepPTssYy 


peqeTTOD) 3oV1IWUOD 


aqisem Jo AtoOZa Ie) 


SECTION E 


APPENDIX IT 
TABLE 4 


aIUeTeFITICG 
AE C 


L410 OF 


48° 8 
T79°Z 
EFS -079 "7 
€77° 681 
902 ‘S98 


971 “98S *T 


Sp 
143 TOM 
Te1OL 
peasnfpy 


GSS‘ EnH SZ 
p €77° 681 
elati +. 766 °79L 
nS 9 + OZE* 687 <T 
Op, 
si10jo0e4* [py 743TaN 
Aq tTsuoq Teo] 


8L61 requezdas 


6647 °€ 


907‘ 667°E 
so ec ") 
oGe he ew ZL°6 + 


LET ALES “Z1°Z + 


rep. 


IysToM si0joeg* [py 


Te10), Aj Tsueq 
peasn[py 


Of” “8EESE 


759 °0EZ 


89€°6S7‘I 


O17 87s <T 


ep. 
2UsTOM 


TeI0] 


8/61 Ttady 


4LIS TIIAQGNVT ALIO NYXLSVa HLAOS 


(SHOLOVA ALISNAdC JO LNAWLSaAray) 


SYOLIVI TVNOSVAS JO NOILVOI1ddvV 


Ssouuo], peyeUtqsy 
1YysTem Tenuuy 


93ISeM TROL Fo 
% ATURUOW 


sauuo], 


sie) 9 
suo} JTPH ‘STH 


asooy 
aqeATIg 


pe oeduo9 
aeATIAg 


SdT1030e3e) 


APPENDIX IT 
SECTION F 
Page 1 


STATISTICAL ANALYSIS OF TRUCK DENSITY FACTORS AND PREDICTABILITY 


The purpose of our statistical analysis of truck density factors was to obtain 
average values of waste density from locations having weighing capability and 
use this information to predict waste densities at non-weighing locations. Our 
approach to the statistical analysis was as follows: 


e Sample weights were obtained at each of the six locations visited during 
the winter months. In all, 3,377 samples were taken excluding miscellaneous 
truck types. The data represented a meaningful sample size of the various 
truck types and class of operator for compacted and loose waste. 


° Subsequently, the data was arranged in a fashion that ~would* provide the 
most meaningful results to Waste Management personnel. Data was 
organized as follows: 


- By operator (e.g., municipal versus private) 
- By loose or compacted waste. 
- By vehicle type and size. 


This arrangement of data is illustrated by the various organization charts 
included in Section B of this Appendix. After the analysis, it was observed that 
within each of the various categories of data arrangements, there was a large 
variation among the individual measurements obtained. Accordingly, we decided 

to use average values obtained at each location to reduce the effects of the 
variation on the overall results. This meant that once this work had been 
completed, there would be no more than one average value for each waste class- 
ification at each site, or there would be no more than six average values for 
each classification when all the sites were included. In a few cases, there were 
only one or two average values available to represent a particular classification. 


A measure of the accuracy of these results was required. Accordingly, we undertook 
statistical analysis procedures to obtain this information. The distribution of 

the data was assumed to be normal and we applied the principles Or Statistical 
inference and the "student-t" distribution function. This work resulted in 
defining the probable bound on the error by using the mean of the data for the 
various locations at a 95% confidence interval. The bound on the error was 
referred to as the upper and lower limits of accuracy. 


To provide additional information regarding the behaviour at individual locations 
we undertook and completed a comprehensive statistical evaluation of all the data 
for the Scarborough vehicles. 


Certain other considerations were not dealt with at this preliminary level of 
analysis. These consideration Inceude..— 


e the effect of variations in the ambient moisture level of the atmosphere 
during different seasons and at different geographic locations, 
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° certain characteristic differences in the waste density profile due to 
demographics, and 


° the effective utilization of available truck space. 


Waste Management personnel may wish to consider some of these influencing 
factors in subsequent studies. 


The results of our analysis are that mean values have been obtained for twenty- 
one different arrangements of truck type, and operator, and a further twenty-six 
means for the various sizes of trucks involved. However, the bound on the error 
of a majority of these mean values is quite large; in excess of +50% of the value 
of the mean (see Table 3 in the main body of the report for detail). This was 
visually apparent without undertaking formal statistical analysis procedures. 
However, the results of these procedures confirmed observations. 


Results obtained from a comprehensive analysis of the Scarborough vehicles 
confirm that there was a very large variability in the weight of waste carried 
by each truck type and that weights (and therefore densities) are significantly 
larger in the morning than in the afternoon. This has been observed at each of 
the other six locations although not statistically verified. (Further? details 
of “a.m, .and, "p.m... weights: is,ineluded in, Sectton) Clof, this, Appendimn). 


Our conclusions from the statistical analysis are as follows: 


e Although a valuable way of organizing and classifying the various types 
of waste carrier has been provided, efforts to accurately predict weight 
and density figures at non-weighing locations have not been successful. 


° To reduce the large possible error associated with using the mean value 
obtained, greater sample detail will be required. This detail should 
consist of: 


= more sites sampled, and 
= consideration of demographics. 


e There may be certain interdependencies between demographic factors and 
geographical location. This should also be considered. 


° The predictability of density factors for specific municipal vehicles 
is more accurate if separate factors for morning and afternoon loads 
are used, as follows; 
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Scarborough - 20 Cubic Yard Rear Loading Packer 
Upper Lower h 
Limit Mean Limit Spread 
A.M. Load on Se Dano yey aes 
P.M. Load Ze) 2,602 2e224 +14.5% 


Since the statistical analysis did not verify the predictability of the density 
factors, we concluded that sample weighing of predominant truck types in non- 
weighing municipalities will be necessary. In this way, these municipalities 
will then be able to substitute custom density factors for the province-wide 
density factors, and improve the accuracy of predictions. 
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ENHANCEMENTS TO THE MUNICIPAL INPUT FORMS 


During the pilot implementation project, meetings were held with municipal 
Staff to review the input forms and the information required. At those and 
subsequent meetings, the ease of completion of the forms was reviewed. In 
summary, the comments made by municipal staff and our observations concerning 
the input forms are as follows: 


e Presenting the information requirements on nineteen pages (e.g. collection) 
can cause the following problems: 


= The task of completing the forms may appear onerous. 


= Staff cannot easily review all of the information required at one 
glance to aid their understanding of the data needed. 


= The interrelationship of the different pieces of information cannot 
be determined easily. 


. Including instructions for completion of the forms within the forms 
themselves was found confusing, e.g., in one municipality the individual 
involved completed several of the forms, only to find that on the next 
page there were more instructions on data completion. 


e Requesting absolute detail regarding every collection route and each 
vehicle was felt to be an onerous task. 


° Staff at the small rural municipality felt that too much detail was 
required for their scope of operations. 


° Differentiation was not made between the key information required for 
completion of the provincial report, and the less significant data that 
was "desirable" input for analysis purposes. 


° There were no example figures shown in the forms that could help 
municipal staff gain a better understanding of data requirements. 


As a result of the above comments and our observations during the pilot 
implementation, the municipal input forms were restructured and condensed. 
Key objectives in revising the format were as follows: 


e Reduce the quantity of forms involved so that the task of completing 
the returns is less onerous. 


° Segregate the instructions from the actual forms so that example 
figures could be included. 
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MUNICIPAL LNPUTL 19... 
FOR COLLECTION ACTIVITY 


MUNICIPALITIES OF OVER 10,000 POPULATION 


Description of Municipality 


Code 
(For. ) 
(Of fice) 


— 


Description (Region, City, Town, etc.) 


Mailing Address 


Postal Code 


Name 


Title or Position 


Telephone # ( )- 


ee Ae aan 
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Municipal Contacts 


MUNTCIPAL INPUT 19, COLLECTION DATA, KEY INFORMATION APPENDIX ITI 


Demographic Data 


Enumerated Fall Population 
Number of Households: 


e Municipally Collected 
e Contract Collected 
e Not Served 


Total # of Households 


SECTION A 


Page 4 


28 Tonnage Data 
Number of Tons: Ls Le 
e Municipally Collected [as wall 


e Contract Collected 


Total # of Tons 
(w = weighed, e = estimated) 


a 
Cost and Financial Information 


a. 


a 


Annual Truck Volume 


Collected Cubic Yards 
Annual Fuel Usage Gas 


Le 


Municipal Costs 


Direct Labor 
Equipment Reps & Maint. 
Equipment other optg. 
Overhead Direct 
Overhead Allocated 
Capra. Costs 


Total Costs 
Revenues 


Net Cost 


Fleet Description 
Vehicle 
Description 


Municipal 


Diesel 


Labour 

Productivity Hours worked on "Beat' 
Hours on Haul 
Hours not worked 
Total Hours Paid 


Total 


e Contract Collection (B) 


Overtime Hours Included Above 


Contract Costs 


e Contract Direct Charges 
e Municipal Overhead Allocated 
& 


Total Contract Costs (B) 


e Municipal Collection (A) 


Total Net Cost of Collection 


Contract 


Contract 


Municipal 
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ROUTE DESCRIPTIONS ees : 


Contract 


soil Ee 


Type of 
Route 


» Residential 
Apartment 
Commercial 
Res. /Apt. 
Res/Apt/Comm. 
Other 


Total/ 


Predominant [|__| __|____|___ ES Go ee eee 


Pig Average [Tow 


OTHER OPERATING AND PHYSICAL DATA (IF AVAILABLE 


umber of Pick-up Points 
umber of Households 


Call Route Miles 
aul Distance to Disposal 
# of Loads per day 


Seasonal Variation in Population (+ 10%): When 
Type of collection used predominantly: Municipal Contract 


Residential Bag or Can 
- Bulk 
- Special Clean-up 
- Other ( 


Special Collections carried out 

Type of Material 

Municipal Vehicle Rental Rate (Predominant) S 

Vehicla Rental Basic Hour [| Day fem Week [__] Minimum Charge wie} 


Are collection vehicles used for other purposes: Comment 


OTHER MUNICIPAL’ .CREW DATA 
Collection crew employment system Fixed Hours No Overtime 
Fixed Hours Overtime Paid 


Task incentive, Route 
Hours Per Week Paid Completion 


Days Per Week Worked Task incentive, All Routes 
Complete 


Other 
e Number of Crews » Number of Foremen 
e Hourly rates; Driver $ » Collection $ , Other ( 
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MUNICIPAL INPUT 19 , COLLECTION DATA, KEY INFORMATION Table 1 
(COLLECTION DATA) 


Population per the Annual Municipal Financi.l 
report/Enumeration Roll 


Per the residential taxation records for 
solid waste collection 
Demographic Dart Per the contract agreement for Collection 

Enumerated Fall Population g 

Number of Households: AeeOe ae 
Households not served municipally or by 

e Municipally Collected 
6h isd Aas 


e Contract Collected COnmMEaAce 


e Not Served E 
Total number of households per enumeration 


records, also shown on municipal financial 
report 


Total # of Households 


Tonnages extracted from the local 
landfill sites records 


oe Tonnage Data 
q 


Number of Tons: 
e Municipally Collected 7» 7 


e Contract Collected 


Total # of Tons /27, 620 


Le Estimate provided by contractor since 


in this example he does not use a site 
with scales | 


INPUT COMPLETION INSTRUCTIONS 
(COLLECTION COSTS) 


Cost and Financial Information 


Municipal Costs 
Direct Labor 
Equipment Reps & Maint. 
Equipment other optg- 
Overhead Direct 
Overhead Allocated 
Capital Costs 

ade 


Total Costs 


Revenues 


Net Cost 


Contract Costs 


e Contract Direct Charges 
e Municipal Overhead Allocated 


- 


e Aaieeth ga 


Total Contract Costs 


Total 


e Municipal Collection 
e Contract Collection 


Total Net Cost of Collection 


$200 
MPEG 
cid 
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Direct Labor and benefits costs for 
collection crews full time, part time, 
overtime and any other wage related 
allowances 

Repair and maintenance labour costs, 
benefits, parts costs and outside repairs 
Includes oil, fuel, licenses, insurance, 
etc. ie any non-maintenance vehicle costs 
of collection vehocles 

Direct overhead such as foremens wages, 
travel, training costs, safety supplies, etc. 
10% of Direct Labor Costs 

For municipally owned vehicles, including 
depreciation and interest charges 

(Further instructions in Cost Report) 

Other costs not falling into above headings 
Revenue for collection service not covered 
in by-laws 


Direct contractor charges for collection 
services per contract agreement 

5% of contract charges 

Any other contract related cost not 
included above 


INPUT COMPLETION INSTRUCTIONS 
(COLLECTION DATA) 


SPARE COLLECTION 
VEHICLES OR 
STAND-BY 


COLLECTION VEHICLES FULL TIME 


NORMALLY IN FULL TIME D= DIESEL 

USE FOR THIS ACTIVITY C= GAS 
MANUFACTURERS (PREDOMINANT 
RATED CUBIC FUEL USED) 


YARDS CAPACITY 


Fleet Descrdgtion D 
Vehicle 

Description 

Size Yds 


26 16 Dd 
MG 2 r 
542, eS) L 
tea 2 S 


Annual Truck Volume 


Collected Cubic Yards 
Annual Fuel Usage 


a a ae 


Fesce: TYPE CODES: 
P=REAR LANDING PACKER 
SLP=SIDE LANDING PACKER 
ee LANDING PACKER 


ST=STAKE TRUCK 
DT=DUMP TRUCK 
SA=SINGLE AXLE 
DA=DUEL AXLE 


Muniics pa leo feb es © ae 


x ¥265 Diesel 96 22y 


Oa 


PER FLEET RECORDS 


} 
| 


ee BETWEEN 
» 


DURS ON BEAT AND PER CREW PER CREW 
HAUL VS. HOURS PAID CARD CARD 
RECORDS RECORDS 


5. Labour 
Productivity Houys worked on "Beat 
Hours on Haul 
Hours not worked 
Total Hours Paid 
Overtime Hours Included Above 


Contract 
(SATE 
Ee eee 
/ 619 


PER PAYROLL RECORDS PER PAYROLL RECORDS 


[ee Se cn ee 
ceed ec pe Size De Size 
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pA 


NORMAL CREW SIZE 
FOR THE VEHICLE 
TYPE 


SAME INFORMATION 
FOR CONTRACTOR 
OPERATIONS WHERE 
AVAILABLE 


oo 


COREL ECE a, ra ae 


AVERAGE NUMBER OF LOADS 
PER ANNUM FOR EACH VEHICLE 
X RATED CUBIC YARDS CAPACITY 


SAME INFORMATION FOR 
CONTRACTOR CREWS IF 
AVAILABLE 


APPENDIX att 


INPUT COMPLETION INSTRUCTIONS Sen A 


Table 
(COLLECTION DATA) 


SAME INFORMATION 


PREDOMINANT COLLECTION AT FOR CONTRACTOR 
PER MUNICIPAL FREQUENCY OF ONE ''PASS' OF FROM CONTRACT TERMS 
COLLECTION COLLECTION FOR THE. STREEL, OR IF AVAILABLE 
ROUTE RECORDS THE? TYPE OF TWOR PASSES. 
rnd ROUTE 
6. | ROUTE DE ee 


Type of 
Route 


—— Point of 
Coll'n Pickup 


Residential 
Apartment 
Commercial 


Res. /Apt. 
Res/Apt/Comn. 
Other 


Total/ 
Predominant 


PREDOMINANT POINT OF PICK-UP 
C=CURB OR STREET LINE 
FY=FRONT YARD 
RY=REAR YARD 
L/A=LANE OR ALLEY 
B=BULK CONTAINER 


O=OTHER, SPECIFY EG. MIXED 
NOTING PREDOMINANT | 


OR NOT KNOWN 


PRECISELY 
THE HIGH, AVERAGE AND LOW 
THE HIGH, AVERAGE AND NUMBER OF CALL ROUTE MILES 
LOWEST NUMBER OF SAME INFORMATION FOR THE 
PICKUP POINTS ON VA CONTRACTOR IF AVAILABLE 
THE ROUTE. IN RAE Cry coe 
THIS CASE ONLY PWrgh” J Average [ Low 
fad ars 


RESIDENTIAL a Number of Pick-up Points 
PICK-UP POINTS Number of Households 


Call Route Miles 


WERE KNOWN Haul Distance to Disposal 
PRECISELY tt of Loads per day 
é 
INFORMATION INDICATING AVERAGE NUMBER THE HIGH, AVERAGE AND LOW 
A DIFFERENT NUMBER OF OF LOADS PER HAUL DISTANCES TO LANDFILL 
HOUSEHOLDS TO PICK UP DAY FROM THE DISPOSALS 


POINTS MAY OR MAY NOT CREW RECORDS 
BE AVAILABLE 


al INPUT COMPLETION INSTRUCTIONS 
efenteted Bo eee APPENDEX 111 
(COLLECTION DATA - IF AVAILABLE ) SECTION A 
BI Pabla & 
SOME MUNICIPALITIES MAY BE AFFECTED 
MAJOR ( 10%) INFLUXES OF SUMMER 
-~URISTS FOR EXAMPLE, THIS KIND 
OF CHANGE SHOULD BE RECORDED HERE 
= TER THE % OF THE PREDOMINANT Seasonal Variation in Population (+ 10%): When “4 477% af % 
feores OF COLLECTIONS. EG. 80% Type of collection used predominantly: Municipal Contract 
'SIDENTIAL BAG OR CAN COLLECTION Residential — Bab or Can ar Ee | 
- Bulk Ae Loc 
THE EXAMPLE syste hs Pear: ii 
‘ - Other ( ) 4g mink 
IN THIS EXAMPLE, THERE ARE e Special Collections carried out Aaa HC 
ECTAL MONTHLY COLLECTIONS OF Type of Material /esepene™ g ‘ 
WSPRINT Municipal Vehicle Rental Rate (Predominant) $ GDL 
THE RENTAL RATE CHARGED BY THE Vehicla Rental Basic Hour [ 7] Day [| Week [__ ] Minimum Charge [4 er 
Are collection vehicles used for other purposes: Comment ae 


‘(NTRAL MAINTENANCE GARAGE, MAY 
IVER REPAIRS AND MAINTENANCE 
COSTS FOR THE REPLACEMENT OF 


: 


ON OCCASSION IN SOME MUNICIPALITIES LN DHE SREXAMELE A THERE 1S 

VEHICLES MAY BE USED BY OTHER A MINIMUM CHARGE OF 30 

DEPARTMENTS AT TIMES. EG. PUBLIC HOURS PER WEEK AT $19.70 

WORKS DEPARTMENT PER HOUR FOR EACH COLLECTIOD 
VEHICLE 


OTHER MUNICIPAL CREW DATA 


Collection crew employment system Fixed Hours No Overtime PNG TEAM Re AB AWE 
Fixed Hours Overtime Paid AGREEMENT 
Task incentive, Route EN PLACE 
Hours Per Week Paid FO Completion WITH THE 
Days Per Week Worked \g Task incentive, All Routes CREWS 


BEeSseSeeE EB EB BL 


Complete 


Other 


NORMALLY THE SAME AS 
E NUMBER OF ACTIVE 
LLECTION VEHICLES 


Number of Crews 30 » Number of Foremen =f 


Hourly rates; Driver $ 7.bC, Collection $ «deo, Other ( 


PER THE COLLECTIVE 
AGREEMENT, OR AVERAGE 
FOR THE YEAR IF THERE 
IS A MID-YEAR CONTRACT 
CHANGE 
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MUNICIPAL INPUT -— SHORT FORM 


During the pilot implementation program, one of the municipalities involved 
was a small rural township of less than 10,000 permanent population. In this 
case, the clerk-treasurer gathered the necessary information and completed 
the returns personally since there were no other qualified staff available. 
It became evident during discussions that the completion of a lenghy "Full- 
return" was cumbersome for this municipality and it was suggested similar 
reaction would be forthcoming from other smaller municipalities. It was also 
evident that the solid waste costs and tonnage involved, although significant 
to the municipality, were of less significance in terms of the province as a 


whole. 


As a result of our review, it is recommended that a "short-form" of municipal 
return be used, “if and when smaller municipalities participate in the costing 
system), as shown on pages 7 and 8 following. On this return which can cover 
collection and/or disposal, summarized key data is requested (e.g. tons and 
costs) with other data that should be readily available also being asked for 
(e.g., municipal crew size). 


It is anticipated that the adoption of the shorter form of input will make the 
introduction of the system easier in smaller municipalities. The Waste 
Management Branch should consider introducing this reporting in the future ii 
complete provincial solid waste data is required. Based on the quality and 
degree of response, the data can then be entered into the provincial reporting 
system. 
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COSTING. SYSTEM 


MUNICIPAL INPUT 19 __ 


FOR COLLECTION AND 
DISPOSAL. ACTIVITY 


— SHORT FORM = 


(MUNICIPALITIES UNDER 10,000 POPULATION) 


Description Ot: Municipality 


Code 

(For.) 
Municipality (Office) 

(Use) 


Description (Region, City, Town, etc.) 


Mailing Address 


Postal Code Telephone # (_ )- 


Municipal Contacts 


Name é Be 


Trtele or vosition ° Be 


eke 


Collection Information 


Enumerated population 


Collection Service: Households 


Municipally collected: 
Contract collected: 
Not collected (Res. ) 


Weighed ta 


Truck Counted 2a) 


Tonnage 


Cubic Yardage 


Codtection *Costs? Municipal 
iLANovoe 
Equipment 


Overhead (Direct or Allocated) 

Payments to contractors - 

Capital Costs (office use only) 

Total Costs (otfice use only 

Revenues 

Net Cost (office use only) 
Normal crew size Normal pick-up locations 
Collection crew manhours per annum; on beat - 


Disposal Information 


Disposed at another municipality (name) 


Disposed at own site (ee 


» or Cubic Yards - dispose 


Estimated fe] 


Tons: - disposed 


- Weighed jee 


Disposal Costs Municipal 
Labor 
Equipment 


Overhead (Direct & Allocated) 
Payments to Contractors 

Capital Costs (office use only) 
Total Costs (office use only) 
Revenues 


Net Cost (office use only) 


Municipal manhours used on landfill site per annum 


Contract 


Contract 
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Cubic 
Tonnage Yardage 


or Estimated fia 
or Estimated [| 


Total 


| | 


on haul or other 


d 


- Counted [| or Estimated [aa 


Total 
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CAPITAL COST ESTIMATES 


During the review of municipal financial input it was recognized that each 
municipality operates under different accounting systems and guidelines. As 

a result of these known inconsistencies in accounting treatment it was decided 

to check the adequacy of capital cost calculations. In this sub-section of 
Appendix III we show an example of the check made of collection cost calculations 
for one large Borough (Section I), and then review the "benchmark" capital cost 
estimates that were made for a landfill site Section II) so that unit costs could 
be computed for use in municipalities where these costs are not readily available. 


The following example calculations can be used by Waste Management Branch in future 
years when municipal data is being checked for validity, so that modified data 
can be superimposed where necessary to make the provincial reports more meaningful. 


as REVIEW OF ADEQUACY OF MUNICIPAL CAPITAL COST CALCULATIONS FOR COLLECTION 
FLEET 


In the example of Table 1 following we show the calculations made to check 
the adequacy of one municipality's capital cost calculations. 
In summary, the process followed was as follows: 


° List the vehicle type and number of each type. 


e Calculate the total fleet replacement cost (individual vehicle type 
replacement costs were supplied by the municipality). 


e List the average age of each vehicle type (agreed by review 
municipal staff). 


° Apply an inflation factor that then allows regression to the estimated 
original cost of each vehicle type ("adjusted" cost column). 


° Calculate depreciation based on the adjusted cost and estimated 
vehicle life. 


° Calculate an estimated annual interest cost at 10% based on an 
average investment in the fleet (50% of adjusted cost). 


° Compare the total estimated capital cost with the figure used by 
the municipality. 


In the example shown, the estimated capital cost was $241,000 in 1978 and the 
figure applied by the municipality for the provincial return was $274,000. 

Thus, in the short-term, the figures used by the municipality appeared 

adequate. If the cost of vehicle replacement escalates rapidly over a number 

of years, frequent upward revisions in the capital cost charges will be 

required to ensure that the capital charges equate closely to vehicle replacement 
spending. In this way, the collection service costs will continue to reflect 

a realistic capital cost element. 


ee 
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ESTIMATES OF LANDFILL CAPITAL COSTS WERE REQUIRED 


During our review of municipal input for landfill sites, it became evident 
that many municipalities were unable to complete the capital cost section 
of input because the costs were not readily available. The principal cause 
of this data shortfall was that many landfill sites were taken over during 
“regionalization and specific, landtill site capital costs weremor 
segregated at that time. To offset this lack of data and to improve 
comparability in the provincial reports, the costs of a new landfill site 
were examined. A large region of 400,000 plus population is presently 
completing capital work on a major landfill site and it was felt reasonable 
to apply the unit capital costs for this site to other municipalities. 
Table 2 following shows details of the information provided by the region 
to assist us with this phase of the pilot program. 


As shown in the table, the capital costs were segregated between equipment, 
land, off-site services, and structure and other costs. Estimated average 
useful lives were placed on each cost segment and annual depreciation costs 
were calculated. The average investment (50% of cost) and annual interest 
cost (10% of average investment) were computed and a total estimated annual 
capital cost of $1,735,000 was calculated. This annual cost was then divided 
by the average annual number of tons and yards to be landfilled to give unit 
costs as follows: 


° $3.16 per ton landfilled, and 
° $1.51 per cubic yard landfilled. 


The above unit costs (in 1978 dollars) were then applied to other 
municipalities landfill tonnage estimates allowing for site acquisition 
date. 


In Table 3 following we show the $3.16 per ton estimate being decreased to 
the estimated 1973 cost level ($2.02) and then applied to the total tons 
landfilled. This gives an estimated annual cost of $165,000 for the Northern 
Region in question. . 


This method of estimating landfill capital costs is intended to facilitate 
the calculation of equivalent landfill costs and is not expected to be 

highly accurate. Use of this simple method, however, does provide an order 
of magnitude estimate of municipal landfill capital costs that should improve 
the comparability of the provincial reports. 
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SECTION 8 
TABLE 3 
NORTHERN REGION 
ESTIMATED LANDFILL CAPITAL COSTS/COSTS PER TON 
Landfill cost per ton - Suburban Region 1978 dollars SG oR 
Less inflation factors to equate cost to a 1973 estimated 
level (date of site acquisition) 
Inflation 
Year Factor * Net Value Cost Per Ton 
1978 10% 100.02 Se oes 
1977 10% 90.9% - 
1976 10% B250% - 
1975 10% TAY, = 
1974 8% 69.0% - 
1973 8% 63.97 See OZ 


Tons landfilled 1978 were 81,700. 


Estimated capital costs are $2.02 x 81,/00 = 


provincial report) 


Estimated Rates for example purposes. 


S165.000 (ror use in 
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METROPOLITAN AREA — EXAMPLES OF WORKSHEFTS 


One of the problems that occurred during pilot implementation was that the 
metropolitan area municipal staff were unable to complete their data input 

in the time required due to staff changes and training requirements. Also, data 
was requested for each facility (six transfer stations, three incinerators, .etc.) 
and the accounting statements were not aligned precisely to the prototype costing 
system requirements. 


Since it was considered important to include the Metropolitan area figures in the 
pilot program, the consultants agreed to use raw data provided by the municipality 
and prepare the municipal returns. To help the municipal staff with the preparation 
of the 1979 return, sample worksheets for a transfer station are included in this 
Appendix. 


The key source document used to prepare the financial input was the monthly cost 
statement used by the municipality (see Table 1 for example). The major problems 
encountered in using this data were as follows: 


° Operating costs were not broken out between station costs and transfer 
haul costs. 


e The cost detail was extensive but not aggregated under the prototype system 
headings. 

° Capital costs of plant and equipment were not readily available. 

° Overhead costs were not allocated between plants. 


The basic procedures used to arrive at the cost input required for the new system 
(as shown on Table 2) were as follows: 


Ls Operating Costs 
The items on the municipal cost statement were coded (1 = wages and salaries 
and fringes, etc.) and entered in the total column on Tableseamel Di Sse then eave 
total costs for wages and salaries (1), equipment repairs (2), equipment 


operating (3), overhead direct (4), and contract costs (7). 


These total cost items were then allocated between station and haul on the 
following bases: 


e Wages and salaries - charge haul for number of drivers, leave remainder in 
station costs. 


e Equipment repairs and operating costs — allocated based on number of 
vehicles as shown on Table 3, skewed towards haul (66%) 


° Direct overhead - spread based on labour and salary Spiele. 


° Contract costs - were related directly to haul. 
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De Overhead Allocated 
The policy as laid out in the Costing Manual was used as follows: 
° 10% on direct labour and direct salaries for municipal operations. 
e 5% on contract operations. 


Further details on the overhead allocations are shown in Appendix III, 
Schedule E, following. 


3 Capital Costs - Vehicles 


Table 3 shows details of the capital cost calculations for vehicles in the 
statiou and for haul. The type, number of, 1979 capital cost, average age, 
and average life were supplied by municipal staff. 


° Based on the number of units and 1979 estimated cost per unit, 
column (3), 1979 total cost’in S000 was’calculatede 


° The total 1979 costs were then reduced to estimated adjusted cost levels 
at time of purchase (6) using the estimated age, and estimated inflation 
factors for the past ten years. 


° Depreciation (7) was calculated using the average useful life (5) and the 
adjusted cost levels (6). 


e Interest cost (8) was estimated at 10% of the average investment in the 
fleet (50% of adjusted capital purchase cost (6)). 


The vehicle capital costs ($20.5M) and ($93.6M) were then transferred to 
Table 2, operating cost breakdown. 


(se Capital Costs - Transfer Station 


Estimated capital costs for the example station (Wellington) were calculated 
using the known capital costs for a later station (Victoria Park), and by 
regressing using the Southam Construction index back to the approximate date 
of construction of the Wellington Street station. The adjusted capital cost 
was then pro-rated down based on tonnage throughput in 1978 to reflect 
approximate facility rating. Details of calculations were as follows: 


Wellington 
Southam Victoria Estimated 
Index Tonnage Capital Cost Capital Cost 
Wellington 131 46,162 
—— ee. Sta lan = Sines jot 


178 2a 
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The estimated Wellington Street capital cost was then spread over an 
approximate twenty year life for depreciation purposes. Interest cost 
at 10% of average investment (50% of original cost) was also calculated. 


Using similar calculations it should be feasible for municipal staff to prepare 
municipal input for the costing system for the 1979 year. Hopefully, with more 
time availability in 1979, municipal staff will be able to enhance the detailed 
calculation of the figures and gradually improve their accuracy. 
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OVERHEAD ALLOCATIONS - REVIEW OF REASONABLENESS 


One important aspect covered in the review of cost input was an analysis of 

the reasonableness of the overhead allocations that were included by municipalities. 
Of the nine municipalities participating, three made no allocation of overheads 

and the other six made allocations that ranged from 7.6% down to 4.14 of direct 
labour, and from 5.4% to 0.8% of contract costs, as shown in Table 1, following. 

In our previous report of February, 1978, we suggested that a more reasonable 
allocation policy would be 10% of direct labour for municipal operations and 5% 

of contract charges. The intent of these suggested allocation policies was to 
preclude major variations in the overhead element Of ther provincial report ‘due to 
different accounting systems being in place in each of the municipalities. 


To test the reasonableness of these policy guidelines, they were applied to 

each municipality's costs and compared with the actual municipal allocations 

(see Table 2). Although there were wide variations from the policy allocation 
levels in individual municipalities, in total for those actually making allocations, 
the difference in total overhead calculated was $20,000 or 1.6%. Since the 
object of the provincial report is to make realistic comparisons of accurate 
well-defined costs, and the overhead allocation section is relatively arbitrary at 
this point, it was decided to use the policy guidelines to calculate overheads, 
rather than the figures submitted. When the provincial reporting system becomes 
established over a number of years, and municipal costing systems are further 
developed along management accounting principles, it may be more appropriate to 
use the municipal overhead cost allocation figures. 


. 
Pita came 


li Ue ane \aeapeys che 
wi Seay TAD Fi. 
y 5g) er We meme ii 
the i’, Oe >) 
TOO s Th Cy Ge 
’ Tada t- yelen 4-5 
rin beets p 
iPr4l Ore 7 
ee Hae 
Ue ee 1@ 7} 


— 
e | ,6 


9 ibe 
is Teh? ’ 


> 1 Sas 


mn? iv! 
eds 


ue 69 Duta 
niPet 
Bi ries ey ' punt ’ ° 
i : ; P s+ ¢5 <— 4 Per | 
De, eee 4S 9pie | . it aSae 
ay >) Gaia vi i » w { 7 i! 7 : ; ’ aia =! 
- | (a inte betas Takeo: ele old tiem 


APPENDIX IIT 


SECTION D 


L929 ° 9 
) Bup \t 
vA 
= 
if) BOECL 
a 
BH 
4) Om Ll 
= 28°S 
yAranS = 
my °S = 
“0°9L 
48 °0 = 
= 28°99 
20° 
46°0O 
= bh 
= mT 
) = 
= 0 
}J0e13U0D jo anoqey] jo 
ye vA 


OOC LV CGe T 


000*68 


ZL ‘62 
OLE “E7Os 1 
9478 °768‘T 


Gly SLE 
160*660‘T 


009‘48 


CHG LAT 


ZE9 “ETE 


4so9 
qoeijquog 


000‘ 10S 
006‘ TvI‘Z 
008‘ 9TT 
007‘ STS‘Z 


00Z “ZEST 


Sie cL 


"19°7ST 


767° 7ST 
TE1‘8 
6S0‘OI 


70S ‘619 


O1S ‘164 


S60°L69‘T 


ZIE * 87657 


3809 
anoqey] 


006‘8Z 
00S ‘EZ 
008‘ 4T 


00S *90€ 
00S ‘LIZ 
000‘T 
000‘T 
78S “SS 
O€0‘9TT 
000‘ ST 
CYT ‘€OT 
796 ‘CT 
086‘°6 


p 

p 

p 
072 *02 


676°TL 


a 


PeIPOTLV 


$ 


SNOILVOOTIV CVAHYRAO AAILVULSININGVY dO MATAWY 


(s3s09 [nNeH) 
“13S, tas Suez] 


(s3s09°uqS) 
“9S A093; Suel], 


(s3so9 [neH) 
S1O}JELIUTIUT 


(s3s09°UI3S) 
SIOJPIBUTIUI 


TTFFpuel 
TTF FpuetT 
uot IIeTTOD 


qoe14U09 
Tedtoruny 
*TTPFpuel 


UuoTIIET TOD) 
SUTSSO001g 


TTF Fpuel 
UOTIIETTON 


TTF Fpueyl 
qoeiquo) OT 


Tedtotuny %06 
2UOTIIETIOND 


TTF Fpuel 
uOTIIETTOD 
qoe13U0D {OT 


Tedtotuny 706 
-!UOTIIETTO) 


BITAIAS 
23SeM PTTOS 


3s09 inoqey uo 
uoT}eIOTTY BSuTJuNoDOYy 


uoT}el.oTTy ArerzqTqiy 


uotTzel.oTTy ArzezqTqiy 


uofzeooT {Ty AzezqTqly 


uoTIeIOTLV % 


peqeooT Ty euUON 


peqeoo,TTy euoN 


ATuo peayreAo 


uoTjelASTUTWpY uoT}eRTUeS 
jo 3tTds y% Anoqgey] 901TC 


poqeooTTy esuoN 


uOTeEIOTTY JO stseg 


eoly 
ue. tTlodoszjey 


dtysumo]y, Teany 


uoTSey ueqingns 


Aq1TQ ueqangqns 


AqI) ur3ezSeM YANOS 


uoTZ9y UL9YIZION 


AATDQ ULeYZION 


AQIQ ULeqIseM YANOS 


(000‘007) Y8no1t0g 
uejtlTodoijow 


AVTTedpotTuny ° 


APPENDIX II] 


SECTION E 
Page 1 


SEGREGATION OF COLLECTION HAUL COSTS FROM ROUTE COSTS 


To improve the comparability between municipalities of collection costs per ton 

it is necessary to take account of the different haul distances to disposal sites 
from the actual collection routes. Of the sample municipalities involved in pilot 
implementation, only one, the Northern City, differentiated between haul versus 
collection route labour hours. (See Table 1 following, Column 1). In this 
municipalities case the 7 mile haul equated to 10% of the total hours worked by 
collection crews. Based on this estimated ratio of haul miles to hours on haul, 
estimates were made of the haul labour hours in the Metropolitan suburb and the 
South Western City as follows: 


° Metropolitan Suburb - 3 mile haul equivalent to 4% of labour hours. 


° South Western City = 8 mile haul equivalent to 11.4% of labour hours 


Based on the actual or estimated haul labour cost elements in each of the three 
municipalities, total collection costs were reduced to leave estimated collection 
route costs. Collection cost per ton was then calculated and compared at the “haul 
inclusive" and "haul exclusive" cost level as shown on the Table. After the 
estimated adjustment for haul costs the Northern Cities’ cost per ton for collection 
was in fact lower than that of the Metropolitan Suburb. 


It is suggested that Branch staff use the simple haul cost adjustment technique 
outlined here, to develop more comparable municipal collection route cost figures. 


Use of these estimated percentages will be necessary until all participating 
municipalities provide accurate haul versus route collection hours data. 


=02 a © MD Pat 
e 4 pe 


130) BTOOe #Oee Bae yd oh IS A Mig tacit ; 
- a -=-i26 Ot hay 
7 


sh lay to sods LER Rode wnat ephaliesineinn by. 7% 
; 4m aD: Tet By Mlk: sal? ee a ee 
ia ‘J i 7 5 2 rin 3 Lewd, 7S 74. ve tyes rt dyn Ply tenbine inte 


Noo atinate 1) .ViIL2 ane pg , 
4 ry mriog .anthan) le) ou’ oamy wit 4 
res etd -wsls ae) ; eid es Dale olin poe att uit eel 


réae ' ' i 4 etsy vice! pee eles eo ood - pocln a 
» : yeah Sek ; ; wea! Soodol tgem al? Yn * ” 
cuwal lot “ee eat one 


1 Jim evi tuad ‘elie € 7 tradi, apasten 


t 
icy : 3 Si nv iva | (f lla & : Vilo pate 
. - — 
' n sty ¥e y» Sal | owl. ba teatren we —— naan 
7 ; ; ad ertna | w 1y ; Ate aes 5 OMe ite tn vet'~ . 


; eit ¥ 14° te Ce Isa 12 viet Tana: 
ite I ; its » oe 2 We iar bh JSS 'y vi ifs hb rr) Mae ¢ iy 


y i 7 » LL!’ Wnis9 Ais SIeCS ws ve" ' onitag 
tides a iaqen344 af 9 -ailt caglg.S ; 


0 om 
| pe 
; oi 2 bs tas Tih nia of oat 2p) Taneh told haze 3 
arte wet marines | a rie | Lahaye oD Wem < PSH a3. a 
wg y fo; Lilo. vieStened we? Div SPR Noe he ORES 


: Po 
‘ t sik 9.504 Lon Syd? Guns Weel SIERO ub eects bith 


APPENDIX III 


ea) 
zo 
‘o) 
Et 
ec 
O a 
ce] 
UH 
A00T 
is 
L00T 6% 
a7 11 S 
19°88 74 


ys 


| 


voolCS 


C6005 


077c* L6 


HOOeG ie cue lA) 


EvESSOOSES 


Ory €6l 
ZL1°86 
89756 
098‘OI 


807° 78 


Sano 


AT) ureqsepM YANOS 


(€) 


L001 


a7 


496 


Be | 


7 


BL°9ES 
Dtsces 


OLCaS Gl 


129° Tev v7 —) 


806‘ S09 7S 


O91‘ OTE 
L88‘7ZL 
€L2°€4e 
1€L‘6 


GIS CEC 


Sano 


qanqnsg ueqtlodorzjey 


(Z) 


h 


% 


BLELtS [ney Surpnypour = 
10°V€S They surpnypoxg - 
peqeT[OCD uoy azaeg 3So0| 
GLL°9% At TedtotunW peyoeT{op suoy 
LOLSOI6(ZOI-)  UeWeTY [Ne JO ION 


Tedtotuny - 
L607 10-15 3809 UOTIIATTOD TPIOL 


i Tesodstq 0} SeTIW [ney 
SSt eZ pred TeIOL - 
OSS‘*SE peyxiom oN - 
809‘ 9E PoxtOM TeIOL - 
000‘% {Neh s= 
809°ZE qyeeq - 
SadnowH dI1Vd Sufou 


AID ur9UIAON 


(1) 


SLSOD ZLNOWY “SA INVH NOLLOSTIOO JO NOILVOANDAS 


~— SS 


sun *sienrrs 
see bolt tne 


ate. 


—— -. 


ee Sn a eh nt % 3 
TRE CEPNTING FORMS AND PROC KHON ES : 
ie Th RE |W ae 
* Wile ve RO etereaG ATA SHALTONRAL, ‘ows shuy 
> & . - ‘ . Shs | . : oe x 
’ ; . ' 5 a - | 
a CHP CH FRUCK COURTS AMD TRARINAL.. PACTORS 
ve ’ ; = 
¢ ! r A 
y 
os af, j 
: yaaa’ 
: ‘st = 
8 . a = z 
7 > .% a mo ie i a / 
hae A a's bret. 
ml { % et = 
» f ‘ s Rey , 
eh 8 ee Pe. oi ' — v wk van ; 
7 ; » j oe : ie © as . 
6 ml he ‘ , Pad y ' a ( . 
RE Free nel memes he tye“ h Si Gtiede 8" 


Fiv ; ; ; | . 
Or A Nee is Sry 1 hag al | =" > any : 


A 


4 4) a ru SS — 7 
‘ vA Welt ie re Cees Ly hn ‘ | : Dv ce t 


OHCs of ee Bs ye 


a <a 
. 


APPENDIX IV 


TRUCK COUNTING 


TABLE OF CONTENTS 


SECTION 
A TRUCK COUNTING FORMS AND PROCEDURES 
=&B TRUCK COUNTING AT A SMALL RURAL TOWNSHIP 


CHECK ON TRUCK COUNTS AND SEASONAL FACTORS 


/ MRO arrayed Way 


les Sh Gary Seoee 


“/ 3m Wniy WP Sain 


APPENDIX IV 


SECTION A. 
Page 1 


TRUCK COUNTING FORMS AND PROCEDURES 


These forms and procedures are for use by non-weighing municipalities so that 
they are able to project the annual solid waste tonnage either collected or 
disposed of. Four basic forms are provided as follows: 


e Sample Truck Count - DAILY LOAD COUNT 

° Sample Truck Count - WEEKLY LOAD COUNT SUMMARY 

° Sample Truck Count — WEEKLY TONNAGE ESTIMATE 

e Calculation of Annual Tonnage Using Sample Truck Count Data. 


Details of the procedure for completion of the above forms follow. 
I. Daily Load Count (See Table 1 for Example) 


This form is used daily to collect the basic count of sizes and types 
of vehicles in the sample. Basic data required is as follows: 


e Name of municipality, sample period, type of truck count being carried 
out (e.g., for collection or disposal operations), and the location of 
the count. 


e The type of vehicle being counted, as follows: 


- RLP = Rear Loading Packer 
= SLP = Side Loading Packer 
= FLP = Front Loading Packer 
— SE = Stationary Packer 

- R-Of f = Ro LisOt eabox 

= S-Box = Lugger Box 

= SA = Single Axle Truck 

- DA = Dual Axle Truck 

- Misc. & 1/2 tons are as stated 

- T/T = Tracter Trailer 

aes E = Stake Truck and Panel Vans 


These vehicle types are entered in column 1 on the form. 


e Vehicle types are segregated in Column | by operator category and 
type of waste: 


~ Municipal vehicles (compacted) 

- Municipal vehicles (loose) 

~ Contractors vehicles (compacted) - (Contractor working for a 
municipality) 

- Contractors vehicles (loose) 

- Private vehicles (compacted) 

- Private vehicles (loose) 
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° The vehicle capacities (e.g. 20 cubic yards) are entered in column 2. 
e The individual loads are recorded in column 3 as vehicles are 
counted. 
° The number of loads are totalled daily in column 4, and a grand 


total of loads 72)" is calculated’. 


Weekly Load Count Summary 


This form summarizes the daily load counts so that they can be totalled 

and cross-added. In the example, the daily load counts (172 loads) prepared 
on Table 1 are summarized onto this form in column 3. The load counts from 
subsequent days are then entered in columns 4 to 9 and totalled in column 10 
(932° loads). 


Weekly Tonnage Estimate 


This form is used to convert the weekly load counts into a total estimated 
weight for the week. Basic procedural steps are as follows: 


° Carry forward the basic vehicle type and capacity data from Table 2 
(columns 1 and 2) 


° Carry forward the total weekly load counts from column 10 on Table 2. 
° Calculate the total number of cubic yards in the sample by multiplying 
the number of loads by the vehicle capacities (column 2 x column 3 to 


give column 4). 


° Enter the standard province-wide density factors in Column 5 (from 
Table 3 of the report). 


° Calculate the total weight in kilograms in column 6 (column 4 x column 5) 


e Group the total weights in column 7 by operator and type of waste 
(e.g., municipal/compacted), i.e., by broad categories. 


° Enter the seasonal density adjustment percentage in column 8 (percentages 
taken from Table 4 in the report) 


° Calculate the adjusted total weight in kilograms (column 9 = column 7 x 
column 8) and total the estimated weight (e.g. 5 2;801,888, kilograms) 
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Calculation of Annual Tonnage Estimate, Using Sample Truck Count Data 


In Table 4 we show how the adjusted weekly sample weight (adjusted for 
seasonal density changes) is converted into an annual tonnage estimate 
using annualization factors. Key steps in the procedure are as follows: 


e In "sample #1" box, the month and duration of sample are entered, 


and the seasonal adjustment factor (one week in May versus total 
year) is entered from Table 3-in Appendix 1, Schedule D, of the 


report (2.06% in this case) 


° The adjusted total sample weight of 2,801,888 KG (from Table 3) 
is entered in the sample #1 box. 


° This total weight is then pro-rated up to give an annual estimate 
of tons (136,014 tonnes) 


° Example figures are entered in sample boxes #2 and #4, and the results 
are averaged (135,427 tonnes) and stated in tons (149,281) at the bottom 
of the form. 


The average tons are then used on the municipal form that is input for 
the provincial report. 
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TRUCK COUNTING EXAMPLE - SMALL RURAL TOWNSHIP 


To test the ease with which truck counting techniques could be applied, the 
concept was tested in February and May, 1979, at a small rural township. 
Using a simple form (developed when the initial design phase of the costing 
system was underway), truck counts were made (see Table 1 for an example of 
the original form). Subsequently, these counts were summarized, and 
preliminary density factors were applied to give an estimated weekly weight 
(see Table 2 for examples). The weekly weights were then projected into an 
annual tonnage figure, in this case taking specific account of summer 
population increases (see Table 3). 


The calculations were reviewed with the municipal staff and were readily 
comprehended. Subsequently, the forms and procedures for truck counting 
were updated (see Section A of this Appendix) to allow seasonal density 

adjustment percentages to be applied. 
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SECTION B_ 
TABLE 3 


TRUCK COUNTING SAMPLE — SMALL RURAL TOWNSHIP 


CALCULATION OF ANNUAL SOLID WASTE TONNAGE 


# Tons 


Ihe Resident Population meek ele Car 


¥ Estimated weight of one week truck counting sample 
in February 1979 = 60 Tons 


e Factor for 1 week in February from Metropolitan 
Toronto is 1.707 


@ Estimated annual tonnage for resident population 


600 tons. x LO0s0 = BIAS) 
Lied 4 


ae Summer Population 


r Extra 5 loads by 20 cubic yard packer = 59,100 lbs per week 
8 From mid-May to mid-September, say 16 weeks 


6 Estimated additional summer tonnage 16 x 59,100 422 


Total Estimated Annual Tonnage oy Ort 


APPENDIX IV 
SECTION C 


REVIEW OF MUNICIPAL TRUCK COUNTS AND TONNAGE ESTIMATES 


During the review of truck counting procedures, data was made available that 
Enabled a check to, be made on the validity of municipal tonnage estimates. 

One major suburban region provided truck count data for February and May, 
1979, and density factors were applied as shown in Tables land 2) following. 
The computed weights were then compared with the municipal estimates; in 
February the computed weight was 7.3% higher than the municipal estimate and 
in May, was 19.5% higher than the municipal estimate. This apparent under- 
estimation of tonnage, derived by applying density factors, confirmed concerns 
in the municipality that the actual tonnage landfilled was being underestimated. 
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MUNICIPAL STATISTICS 


The statistics shown on Table 1 following were developed based on data 
provided by the department of Finance and Economics, from a utility computer 
program developed for the consultants during the design phase of the costing 
system. The data on collection and disposal costs included in the program 
is extracted directly from the Municipal Finance Branch records for 1977. 


Highlights of the summary analysis prepared for municipalities of more than 
10,000 population are as follows. 


° 107, or 21%, of the municipalities operating a collection service 
expend 94% of the collection cost dollars. 


e 73, or 12%, of the municipalities operating a disposal service expend 
90% of the disposal cost dollars. 


e In total, 148 or 18% of the municipalities have more than 10,000 
population and spend 93% of the solid waste costs. 


Thus, for wider implementation of the costing system on a full-scale basis, 
148 major municipalities will need to be approached to cover 93% of the total 
cost. If 60% of these major municipalities (10,000 population plus) respond 
to the initial request for data, detailed information covering 56% of the 
provincial cost will be available. 


If the other 688 smaller municipalities respond at a 70% success level this 
will add an additional 5% coverage of cost and tonnage data, and bring total 
coverage of the system up to the 60% level for the province. 


We recommend that the input be requested from all major municipalities (10,000 
population plus) in 1980 for 1979 data. 
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MUNICIPAL STATISTICS 


Population 


> 10,000 € 10,000 TOTAL 
Collection Statistics 
Municipalities operating a 
Collection Service 107 402 509 
Collection Cost $ 62,928,240 S3eGt7 5 322 Se OO, 000.002 
Peouototal: 
- Municipalities Ze 19% 100% 
- Collection Cost 947 6% 100% 
Disposal Statistics 
Municipalities operating a 
Disposal Service 73 514 587 
Disposal Cost $ 38,362,083 $4,052,018 S 42,414,101 
yaof total: 
- Municipalities 12e 88% 100% 
- Disposal Cost 90% 10% 100% 
Total Statistics 
Total 148 688 836 
Total Cost S101 29053523 $7,929,340 $109 ,219 ,663 
% of total: 
- Municipalities Viz 83% 100% 
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PROJECTED PROVINCIAL COST SAVINGS 


Based on our analysis of cost and revenue differentials in the nine sample 
municipalities, projections were made using the summarized provincial cost 
data available for 1977. Estimated net cost savings were calculated for the 
following items: 


Collection costs .in total. 
Collection labour costs. 
Collection equipment costs. 
Disposal costs. 

Disposal revenues. 


It is recognized that the potential savings estimates are pure projections 
based on a small sample. However, we believe that the figures prepared 
represent a realistic target range of net cost reduction that should be 
achieved if the cost accounting system is implemented for major municipalities 
within the Province of Ontario. Attainment of the savings will depend heavily 
on the degree of follow-up effort that is applied by Waste Management Branch 
staff once the system is implemented, i.e., by working closely with municipal 
staff and by suggesting operating efficiency improvements branch staff should 
be able to encourage effective cost reduction or revenue generation activity 
within the municipalities. 


jhe Collection Cost Savings Could be up to $3.6MM per Annum 


In the case of total collection costs, the average cost per ton ($30.25) 
was calculated for five sample municipalities with populations over 

10,000 as shown on Table 1 following. This average cost level was then 
applied to those municipalities with an above average cost per ton. The 
cost difference was calculated in total and applied as a percentage of the 
total collection costs in this sample. This gave a projected cost saving 


of 5.44% of collection costs. This percentage was then applied to the total 


provincial 1977 collection cost (plus inflation of 6%) for municipalities 


of more than 10,000 population. The result was a projected annual potential 


cost saving of $3,628M in 1978 dollar terms. 


2 Municipal Collection Labour Cost Savings Could be up to $3.6MM per 
Annum 


In this example, a comparison of collection labour costs was made for three 


municipalities operating their own services. In our analysis of the provincial 


reports, we concluded that the differences in these labour costs was due 
principally to the frequency of collection. Thus, we consider it reasonable 


that the two higher cost municipalities should be able to reduce costs to the 
lower cost level ($17.46) of the third municipality. A cost saving percentage 


of 18.28% for the sample municipalities was then applied to the estimated 
labour cost element of the total provincial municipal labour cost. The 
estimated potential savings were then calculated out to be $3,601M as shown 


on Table 2, following. These savings would form part of the savings mentioned 


in 1 above. 
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Municipal Collection Vehicle Cost Savings Could be up to $0.4MM Per 


Annum 


As with the labour cost element mentioned above, the average lower 

cost level for equipment cost in two sample municipalities was applied 

to the tonnage at a third higher cost municipality. The savings percentage 
(5.91%) was then applied to the estimated total provincial cost for 
equipment, and a potential saving of $378M per annum was estimated (see 
Table 3, following, for details). 


Landfill Cost Savings Could Amount to $2.9MM per Annum 


For landfill costs, four sample municipalities were reviewed, and as 
with collection costs (sub-sectional), the higher cost municipalities 
were brought in line. The potential saving percentage of 14.03% was 
then applied to the total provincial Landfill cost excluding the 
Metropolitan area. This area was excluded because of the complexity 
of operating facilities which made it impractical to estimate potentic | 
cost savings. 


Based on the calculations a potential provincial cost saving of 
$2,911MM per annum for landfill costs was calculated. 


Increased Landfill Revenues of $3.2MM Should be Sought 


Of the four municipalities included in this analysis, only one was 
recovering the landfill cost per ton by realistic charges to private 
users (large region near Toronto). For the other three municipalities 
a calculation of the amount of under-recovered cost relating to private 
users was calculated (100% - 68.49% = 31.51%). This under-recovered 
cost factor was then applied to the estimated total provincial cost 
relating to the non-residential tonnage estimate. Potential "under- 
recovered” costs or alternately "additional revenues" were estimated 

to be $3,240M. 
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